
PiDNTIACii i i 
I' ̂  

r ~"T> 
f.™ .b"'Jss^ . teTKi'dii'"--'~ 
''i ,^'i^,TrFhr>&r ! • • U. ild . 

,^v.- 4. 
..>,(.1)1 c 

I j4 «<;«#»»"«.S|ti, |! 
'4-4*^'-^' • i| . t sl , 

^ ^ ii ; 4 3'' 

-a -••-s^i- ^•..••• 
• ... -»-' ••'•S5's=-> •< - .1 

'hP3:?ty.HJ 
^ .<Tr'l!i^'4 i 

^4.,, J f.,4 
ir d ®4a3 • •''" .*=^,-,- —i'\ 

.^.:,44f-r-7 -4--; 

'•'^r v.. .4' '"i 
-•- , • •- .-.vd-d; "Tl.,. 

di .,4^- 4^;:-'I 
r • • • I • • .•'''. ^ . -•- ;.! • ' ' .«/•• • 

SOURCE: uses QUADRANGLE MAPS; 
BIRMINGHAM. ROCHESTER. PONTIAC NORTH. 
AND PONTIAC SOUTH. MICHIGAN figure 1.1 

PONTIAC 

MICHIGAN 

FACILITY LOCATION 
RFI REPORT 

GENERAL MOTORS CORPORATION 
Pontiac, Michigan 

07097-00(012)GN-DE016 NOV 30/2000 



LEGEND 

1 

1995 GM TRUCK GROUP 
PROPERTY BOUNDARY 

CONCEPTUAL CENTERPOINT BUSINESS 
CAMPUS DEVELOPMENT SITES 

400 800ft 

figure 1.2 
FACILITY PLAN 

RFI REPORT 
GENERAL MOTORS CORPORATION 

Pontiac, Michigan 
07097-00(012)GN-DE002 NOV 30/2000 



lEQEm 

PROPERTY BOUNDARY 

©FONTIAC EAST ASSEMBLY 
PLANT 

WASTE WATER 
TREATMENT PLANT 

PON HAG CENTRAL 
MANUFACTURING AND 
ASSEMBLY PLANT 

(J) ENGINEERING 

(g) PARKING LOT 'j" 

PARKING LOT * 

PARKING LOT "A" 

SOURCE: 

GENERAL MOTORS 
PCNTIAC. 

figure 1.3 

1985 FACILITY AERIAL PHOTO 
RFI REPORT 

GENERAL MOTORS CORPORATION 
Pontiac, Michigan 

07097-00(012)GN-WA002 NOV 30/2000 



BLOOMFIELD 
TOWNSHIP CITY OF 

PGNTIAC 

-EGEND 

PROPERTY BOUNDARIES 

0 400 800ft 

43 BUILDING NUMBER 

figure 1.4 
1987 FACILITY PLAN 

RFI REPORT 
GENERAL MOTORS CORPORATION 

Pontiac, Michigan 

07097-00(012)GN-WA001 NOV 30/2000 



07097-00(012)GN-WA003 NOV 30/2000 



A 

B1,B2,B3 

C1,C2.C3.C4 

LEGEND 
FORMERLY PART OF "PONTIAC CENTRAL", CURRENTLY 
SOLD TO A THIRD PARTY. LEASED BACK TO GM AMD 
OPERATED AS "GM TRUCK PRODUCT CENTER". 

FORMERLY PART OF PONTIAC TRUCK CROUP FACILITIES, 
CURRENTLY OWNED BY CM AND LEASED TO DEVELOPER. 

CURRENTLY OWNED AND OPERATED BY THE GM TRUCK CROUP. 

PROPERTY BOUNDARY 

APPROXIMATE LIMIT OF 
PAROEL BOUNDARY 

EXISTING, UNDER OONSTRUCTION AND 
PROPOSED BUILDINGS 

BLOOMFIELD 
TOWNSHIP 

CITY OF 
PONTIAC 

400 800ft 

figure 1.6 
PARCEL SUMMARY PLAN 

RFI REPORT 
GENERAL MOTORS CORPORATION 

Pontiac, Michigan 
07097-00(012)CN-DE017 NOV 30/2000 



a FuH Service Marriott Hotel 
and Conference Cetiier 

• Papa Vino's Italian KHchen 

• P-odigy Child Devslopmant 

Pasidence Inn by Marriott 

Q The Courtyard ay Marriott 

Q yiarketpiace at Centarpoint 
Cof'»« Bea/!«rv 
Lao 3 Conev islftnu 
Lamon Graea Thai 
Shiftey Berpey Salon 
Fi'iggjnr Sank 
Dairy Queen 
Quizno's Ciassic Sutra 

Guiao'i Pizza 
AoplfiOna 
Rayal Gleanars 

13 Surgar King 

m GM Pof>{iac cast Assentjfy 

m Harberis Automofh/e 
Systams. inc. 

m Hawtai Whiting 

Truck Product Center -
West (TPC-West) 

m •^ruck Producl Center -

Central (TPC-C) 

CenlBrpoirtt Corporate Canter 
Aerotak, inc 
Moflern Engir»eering 
Etkif ESUIBBS 
:campu8 managemsm otfc®} 

Lear CDrporntlon 
PCO cnginaaring 
MSX Inrernadonai 
Ke:iy Services 
'SU2U Motors America. Inc. 

iR Trucx Product Canter -
East (TPC-gast) 

01 adcof Data Sen/less 

IS Wendy 3/Tim Morton's 

01 Sritish Pfstroieum 

nn GM Truck Product Canter -
North (TPC'Northi 

HI Centarpoint Business Campus 
Nofth - Building One 

f ^ General Motors University 
[ftf f :G&1U) 

SOURCE; ETKIN EQUITIES, 
SOUTHFIELD, MICHIGAN 

figure 1.7 
CENTERPOINT BUSINESS CAMPUS: VIEW 1 

RFI REPORT 
GENERAL MOTORS CORPORATION 

Pontiac, Michigan 
07097-00(012)GN-WA005 NOV 30/2000 



SOURCE: ETKIN EQUITIES, 
SOUTHFIELD, MICHIGAN 

\ m 
\ \ 

I I CITY OF PONTIAC 

MURPHY PARK" 

I'isJ 
e 
NORTH 

•r: 

c 

:13a •• nn • t 

n 0 0 
C 1 

-- [G 

° 0 0^ : 
^ 1 

OOOOOOCH i 

OD" 

ncn -

• 

i 1 ] 1 

SrF/>0 / Z- J-^L^ 

t i G / / r---

figure 1.8 
CENTERPOINT BUSINESS CAMPUS: VIEW 2 

RFI REPORT 
GENERAL MOTORS CORPORATION 

Pontiac, Michigan 
07097-00(012)GN-WA008 NOV 30/2000 



SWMU #33 
FORMER SOUTH 

RETENTION BASIN 

400 800ft 

LEGEND 

SWMU #32 
COAL PILE 

STORAGE AREA 

1995 GM TRUCK GROUP 
PROPERTY BOUNDARY 

CONCEPTUAL CENTERPOINT BUSINESS 
CAMPUS DEVELOPMENT SITES 

U.S. EPA SWMU LOCATION 

figure 1.9 
U.S. EPA SWMU LOCATION 

RFI REPORT 
GENERAL MOTORS CORPORATION 

Pontiac, Michigan 

07097-00(012)CN-DE003 NOV 30/2000 



# 

Medium Density Residenliai, 
1 to 20 Dwellings Per Acre 

High Density [lesidential / Office / Retail 

Transitional Office/Medium Density 
Residential / Parking 

Office 

Retail / Office 

Heavy Coni,inercial / Distribution 

Industrial 

Transitional Industrial 

Sipiifies Potential for Office Use on a site of unspecified, 
size at epproximate location shown 

Sipiifies Potential for Public Service Use on a site of 
unspecified size at approximate location shown 
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extends to meet adjoining industrial area to north, west 
and south in accordance with relevant policies of the plan 
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Drift may be an unconlined aquifer to bedrock 
Not Dossible to delineate from available data 

A Drift usually unconfined at or near ttie surface, 
generally consists of interbedded aquifers, aqui-
cludes. and aqultards at depth 
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surface. Drift generally consists of interbedded 
aquifers, aquicludes, and aquitards at deptfis 
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Page 1 of 1 

Notes: 

TABLE 4.1 

INVESTIGATION SUMMARY 

RCRA FACILITY INVESTIGATION REPORT 

GENERAL MOTORS CORPORATION 

PONTIAC, MICHIGAN 

SWMUtl(l) 

#3 

#29 

#31 

#33 

#34 

TOTAL 

Description 

Container 

Storage Area 

Wastewater Treatment 

TaiJc Area 

Former Surface 

Impoundment 

Former South 

Retention Pond (AOC) 

North Retention 

Pond (AOC) 

Number 

of 

Boreholes 

7(5) 

Number of 

Sediment 

Samples , 

Number of 

Surface Soil 

Samples . 

Number Number Number of 

of Subsurface of Perched QC Samples 

Soil Groundwater (Duplicate MSIMSD 

Samples Samples or Rinsate) (2) 

Total 

Number of 

Investigative 

Samples 

10 

10 

13 

Analytical 

Parameters (4) 

TCL/TAL (3), Appendix DC' 

TCL/TAL (3), Appendix IX 

TAL Inorganics, Appendix IX 

TCL/TAL (3), Appendix IX 

TCL/TAL (3), Appendix IX 

31 16 21 11 49 

(1) - See "Removal Action Design Report", March 1997, for a summary of SWMU #30 investigation activity (Appendix I). Consistent with the 

April 29,1998 meeting between the U.. EPA and GM, the Coal Pile Storage Area (SWMU #32) will be addressed as an IM under separate 

cover. 

(2) - QA/QC samples (see QAPP, Appendix C, for frequency). 

(3) - TCL/TAL - Target Compound List/Target Analyte List (vrith the exception of pesticides/herbicides). 

(4) - RCRA Appendix IX samples (excluding pesticides, herbicides, dioxin, and furans) will be collected at a frequency of 1 per 10 investigative samples 

(or a minimum of one at each SWMU). 

(5) - Includes additional boring installed after one of the original borings was terminated after auger refusal conditions were encoimtered. 

(6) - Duplicate sample collected for perched groundwater. 

(7) - Perched groundwater samples were not analyzed for RCRA Appendix IX parameters. 
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TABLE 4.2 

SAMPLE KEY 
RCRA FACILITY INVESTIGATION REPORT 

GENERAL MOTORS CORPORATION 
PONTIAC, MICHIGAN 

Sample Identification 

A. Phase 1: Soil Investigation 
S-7097-120198-TJ-019 
S-7097-120198-TJ-020 
S-7097-120198-TJ-021 
S-7097-120198-TJ-022 
W-7097-120198-TI-023 
SS-7097-120298-TJ-024 
SS-7097-120298-T7-025 
SS-7097-120298-TI-026 
SS-7097-120298-T7-027 
SS-7097-120298-T7-028 

Sample 
Location 

SS-7097-120298-TJ-029 
S-7097-120298-TJ-030 

SS-7097-120298-TJ-031 
S-7097-120298-TI-032 

SS-7097-120298-TJ-033 
S-7097-120298-17-034 

55-7097-120398-17-035 
S-7097-120398-TJ-036 

SS-7097-120798-17-044 
S-7097-120798-17-045 

W-7097-120398-T7-037 
S-7097-120398-17-038 
S-7097-120498-TJ-039 

50-7097-120498-17-040 
SD-7097-120498-17-041 
5-7097-120498-17-042 
5-7097-120498-17-043 
5-7097-120898-TJ-046 
5-7097-120998-D5-047 
S-7097-120998-DS-048 

W-7097-121098-DS-049 
5-7097-121098-D5-052 
5-7097-121198-DS-057 
S-7097-121698-DS-058 

BH-29-4 
BH-29-3 
BH-29-2 
BH-29-1 

Split Spoon Sampler 
SS-29-4 
SS-29-4 
55-29-3 
SS-29-2 
SS-29-1 

BH-3-3 
BH-3-3 
BH-3-2 
BH-3-2 
BH-3-1 
BH-3-1 
BH-3-4 
BH-3-4 
BH-3-5 
BH-3-5 

Split Spoon Sampler 
BH-34-3 
BH-34-2 
SD-34-1 
SD-34-2 
BH-34-1 
BH-34-1 
BH-34-4 
BH-33-5 
BH-33-3 
BH-33-3 
BH-33-3 
BH-33-6 
BH-33-4 

Sample 
Interval 
(ft. bgs) 

4-6 
4-6 
4-6 

10-12 

10" - 2 
10" - 2 
10" - 2 
10" - 2 
10" - 2 

1-3 
5-7 
1-3 
7-9 
6"-2 
6-8 
1-3 
3-5 
8"-2' 
4-6' 

2-4 
2-4 
0-1 
0-1 
2-4 
2-4 
2-4 

28-30 
15-16 

Split Spoon Sampler 
26-28 
22-24 
16-18 

QAJQC Analysis 

TCL VOCs/TCL SVOCs/TCL PCBs/TAL Inorganics 
MS/M5D TCL VOCs/TCL SVOCs/TCL PCBs/TAL Inorganics 

TCL VOCs/TCL SVOCs/TCL PCBs/TAL Inorganics 
TCL VOCs/TCL SVOCs/TCL PCBs/TAL Inorganics 

Field Rinsate TCL VOCs/TCL SVOCs/TCL PCBs/TAL Inorganics 
TCL VOCs/TCL SVOCs/TCL PCBs/TAL Inorganics 

Duplicate TCL VOCs/TCL SVOCs/TCL PCBs/TAL Inorganics 
TCL VOCs/TCL SVOCs/TCL PCBs/TAL Inorganics 
TCL VOCs/TCL SVOCs/TCL PCBs/TAL Inorganics 

Appendix IX 

TCL VOCs/TCL SVOCs/TCL PCBs/TAL Inorganics 
TCL VOCs/TCL SVOCs/TCL PCBs/TAL Inorganics 
TCL VOCs/TCL SVOCs/TCL PCBs/TAL Inorganics 
TCL VOCs/TCL SVOCs/TCL PCBs/TAL Inorganics 
TCL VOCs/TCL SVOCs/TCL PCBs/TAL Inorganics 
TCL VOCs/TCL SVOCs/TCL PCBs/TAL Inorganics 
TCL VOCs/TCL SVOCs/TCL PCBs/TAL Inorganics 

Appendix IX 
TCL VOCs/TCL SVOCs/TCL PCBs/TAL Inorganics 
TCL VOCs/TCL SVOCs/TCL PCBs/TAL Inorganics 

Field Rinsate Appendix IX 
TCL VOCs/TCL SVOCs/TCL PCBs/TAL Inorganics 
TCL VOCs/TCL SVOCs/TCL PCBs/TAL Inorganics 
TCL VOCs/TCL SVOCs/TCL PCBs/TAL Inorganics 

Appendix IX 
Duplicate TCL VOCs/TCL SVOCs/TCL PCBs/TAL Inorganics 

TCL VOCs/TCL SVOCs/TCL PCBs/TAL Inorganics 
TCL VOCs/TCL SVOCs/TCL PCBs/TAL Inorganics 
TCL VOCs/TCL SVOCs/TCL PCBs/TAL Inorganics 
TCL VOCs/TCL SVOCs/TCL PCBs/TAL Inorganics 

Field Rinsate TCL VOCs/TCL SVOCs/TCL PCBs/TAL Inorganics 
TCL VOCs/TCL SVOCs/TCL PCBs/TAL Inorganics 
TCL VOCs/TCL SVOCs/TCL PCBs/TAL Inorganics 

Appendix IX 

CRA 709^amplcKey 
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TABLE 4.2 

SAMPLE KEY 
RCRA FACILITY INVESTIGATION REPORT 

GENERAL MOTORS CORPORATION 
PONTIAC, MICHIGAN 

Sample 
Sample Interval 

Sample Identification Location (ft. hgs) QAIQC Analysis 

S-7097-121698-DS-059 BH-33-4 20-22 TCL VOCs/TCL SVOCs/TCL PCBs/TAL Inorganics 

S-7097-121698-DS-060 BH-33-4 20-22 Duplicate TCL VOCs/TCL SVOCs/TCL PCBs/TAL Inorganics 
S-7097-121798-DS-063 BH-33-2 16-18 TCL VOCs/TCL SVOCs/TCL PCBs/TAL Inorganics 

S-7097-121798-DS-064 BH-33-2 34-36 TCL VOCs/TCL SVOCs/TCL PCBs/TAL Inorganics 
S-7097-121898-DS-065 BH-33-1 14-16 TCL VOCs/TCL SVOCs/TCL PCBs/TAL Inorganics 
S-7097-121898-DS-066 BH-33-1 18-20 Appendix IX 
S-7097-121898-DS-067 BH-33-1 18-20 Duplicate Appendix IX 

S-7097-121098-DS-050 BH-31-1 8-10 TAL Inorganics 
S-7097-121098-DS-051 BH-31-1 8-10 Duplicate TAL Inorganics 
S-7097-121198-DS-053 BH-31-3 4-6 TAL Inorganics 
S-7097-121198-DS-054' SS-31-1 0-2 TAL Inorganics 
S-7097-121198-DS-055' SS-31-2 0-2 TCL VOC/TAL Inorganics 
S-7097-121198-DS-056' SS-31-3 0-2 TAL Inorganics 

S-7097-121798-DS-061 BH-31-2 1-1.5 Appendix IX 
W-7097-121798-DS-062 BH-31-2 Split Spoon Sampler Field Rinsate TCL VOC/TAL Inorganics 

B Phase II: Perched Groundwater Investigation 
GW-7097-081700-T7-001 MW3-1 groundwater TCL VOCs/TCL SVOCs/TCL PCBs/TAL Inorganics 

GW-7097-081700-TJ-002 MW3-1 groundwater Duplicate TCL VOCs/TCL SVOCs/TCL PCBs/TAL Inorganics 

GW-7097-081700-TJ-003 MW31-1 groundwater TCL VOCs/TCL SVOCs/TCL PCBs/TAL Inorganics 

Note: 
1 - Labelled as "S" during field activities 

CRA 7097SanipfeKey 
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TABLE 5.1 

SWMU#3 
CONTAINER STORAGE AREA 

SUMMARY OF DETECTED TCLTTAL RESULTS IN SOIL SAMPLES 
RCRA FACILITY INVESTIGATION REPORT 

GENERAL MOTORS CORPORATION 
PONTIAC, MICHIGAN 

Location: 
Sample Interval: 
Sample ID: 
Sample Date: 

Parameter 

TCL Semi-volatile Orgarycs (mg/kg) 

2-MCTHYLNAPHTHALENE 
ACENAPHTHENE 
ANTHRACENE 
BENZO(A)ANTHRACENE 
BENZO(A)PYRENE 
BENZO(B)FLUORANTHENE 
BENZO(G,H,I)PERYLENE 
BENZO(K)FLUORANTHENE 
BIS(2-ErHYLHEXYL) PHTHALATE 
CARBAZOLE 
CHRYSENE 
DIBENZ(A,H)ANTHRACENE 
DIBENZOFURAN 
FLUORANTHENE 
FLUORENE 
INDENO(U^-CD)PYRENE 
NAPHTHALENE 
PHENANTHRENE 
PHENOL 
PYRENE 

TCL - Polychlorinated Biphenyls fPCBs) (mK/kg) 

AROCLOR1254 

GIDCV(l) 

40,000 
200,000 
1,000,000 

100 
10 
100 

9,100 
1,000 
10,000 
3,700 
10,000 
10 
ID 

180,000 
130,000 
100 

80,000 
8,000 
12,000 
110,000 

9.9(3) 

BH-3-I 
0.5-2 ft. 

S5-7097-I2029S-T/-033 
1212198 

ND(0.3) 
0.08 J 
0.2 J 
0.4 
0.4 
0.4 

0.2 J 
0.4 

ND(0.3) 
0.09 J 

0.5 
0.06 J 

ND(0.3) 
1.2 

0.08 J 
0.3 J 

ND(0.3) 
0.9 

0.3 J 
1.1 

BH-3-1 
6-8 ft. 

S-7097-120298-TI-034 
1212198 

ND(0.3) 
ND(0.3) 
ND(0.3) 

0.1J 

0.1 J 
0.11 
0.06 J 
0.09 J 

ND(0.3) 
ND(0.3) 

0.1 J 
0.07 J 

ND(0.3) 
03 J 

ND(0.3) 
ND(0.3) 
ND(0.3) 

0.2 J 
0.1 J 
0.3 J 

ND(0.33) ND(0.33) 

BH-3-2 
1-3 ft. 

SS-7097-120298-TJ-031 
1212/98 

ND(0.3) 

0.09 J 
0.3 J 
0.5 
0.5 
0.5 

0.3 J 
0.5 

0.1 J 
.0.2 J 

0.6 
0.06 J 
0.1 J 
1.4 

0.2 J 
0.3 

0.09 J 
1.2 

ND(0.3) 
1.2 

0.05 J 

ALUMINUM, TOTAL 
ANTIMONY, TOTAL 
ARSENIC, TOTAL 
BARIUM, TOTAL 
BERYLLIUM, TOTAL 
CADMIUM, TOTAL 
CALCIUM, TOTAL 
CHROMIUM, TOTAL 
COBALT, TOTAL 
COPPER, TOTAL 

IRON, TOTAL 

LEAD, TOTAL 
MAGNESIUM, TOTAL 
MANGANESE, TOTAL 
MERCURY, TOTAL 

NICKEL, TOTAL 
POTASSIUM, TOTAL 
SELENIUM, TOTAL 
SILVER, TOTAL 
SODIUM, TOTAL 
THALLIUM, TOTAL 

VANADIUM, TOTAL 

ZINC, TOTAL 

General Chemistry fme/kel 

CYANIDE, TOTAL 

660,000 
uoo 
61 

250,000 
3,100 
4,100 
MR 

17,000 (2) 
18,000 
140,000 
1,000,000 

900 
1,000,000 
170,000 
1,100 

. 270,000 
NR 

18,000 
17,000 

1,000,000 
240 

10,000 
1,000,000 

250 

5,160 
0.03 J 

5.3 
27 

0.28 
0.22 

69300 
8.2 

4.54 
9.98 

8370 
9.44 

10300 
286 

0.02 J 
11.6 

ND(400) 
U(0.6) 
0.04 
192 
0.14 
14 
28 

ND(0.5) 

5,600 
0.03 J 

3.5 
32 
0.22 
0.16 

78300 
9.0 
3.77 
7.5 

11,000 
8.19 

24,800 
380 

0.03 J 
9.6 
650 

U(0.6) 
0.05 
234 
0.13 
15 
38 

ND(0.5) 

Notes: 
ND ( ) - Parameter not-detected at the limit stated in parenthesis. 
U ( ) - Parameter is qualified as not-detected at the limit stated in parenthesis. 
J - Parameter concentration is estimated value. 
NR - No regularlory criteria established. 
ID - Inadequate data to develop criterion. 
ft. - Feet below ground surface. 
- Parameter not sampled. 

(1) - Generic Industrial Soil Direct Contact Value, MDEQ ERD Operational Memorandum No. 18, June 6,2000. 
(2) - Value is for Chromium VI. 
(3) - Criteria for total PCB's. 

1=3 Boxed values represent parameters which exceeded Generic Industrial Soil Direct Contact Value Criteria. 

6,660 
0.08 J 

6.4 
59 
0.45 
0.33 

153,000 
36 

3.23 
9.1 

8,140 
16.2 

17300 
397 

0.04 J 
11.2 
699 

U(0.7) 
0.07 
450 
0.10 
16 
42 

ND(0.5) 
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TABLE 5.1 

SWMU #3 
CONTAINER STORAGE AREA 

SUMMARY OF DETECTED TCL/TAL RESULTS IN SOIL SAMPLES 
RCRA FACILITY INVESTIGATION REPORT 

GENERAL MOTORS CORPORATION 
PONTIAC MICHIGAN 

Location: 
Sample Interval: 
Sample ID: 
Sample Date: 

Pamm(f(r 

TCLSenii-vol^tileOrgapii^ (mg/kg) 

Z-METHYLNAPHTHALENE 
ACENAPHTHENE 
ANTHRACENE 
BENZO(A)ANTHRACENE 
BENZO(A)PYRENE 
BENZO(B)FLUORANTHENE 
BENZ0(G,H,1)PERYLENE 
BENZO(K)RUORANTHENE 
BIS(2-ErHYLHEXYL) PHTHALATE 
CARBAZOLE 
CHRYSENE 
DIBENZ(A,H)ANTHRACENE 
DIBENZOFURAN 
FLUORANTHENE 
FEUORENE 
INDEN0(U^-CD)PYRENE 
NAPHTHALENE 
PHENANTHRENE 
PHENOL 
PYRENE 

TCL - Polvchlorinated Biphenvls fPCBs) (mg/kg) 

AROCLOR 1254 

TAL Metals (mg/kgl 

ALUMINUM, TOTAL 
ANTIMONY, TOTAL 
ARSENIC, TOTAL 
BARIUM, TOTAL 
BERYLLIUM, TOTAL 
CADMIUM, TOTAL 
CALCIUM, TOTAL 

CHROMIUM, TOTAL 

COBALT, TOTAL 
COPPER, TOTAL 
IRON, TOTAL 

LEAD, TOTAL 
MAGNESIUM, TOTAL 
MANGANESE, TOTAL 
MERCURY, TOTAL 
NICKEL, TOTAL 
POTASSIUM. TOTAL 
SELENIUM, TOTAL 
SILVER, TOTAL 

SODIUM, TOTAL 

THALLIUM, TOTAL 
VANADIUM, TOTAL 
23NC, TOTAL 

General Chemistry fmg/kg) 

CYANIDE, TOTAL 

GIDCVfl) 

40,000 
200,000 

1,000,000 
100 
10 

100 
9,100 
1,000 
10,000 
3,700 
10,000 

10 
ID 

180,000 
130,000 

100 
80,000 
8,000 
12,000 
110,000 

9.9(3) 

660,000 
1,200 
61 

250,000 
3,100 
4,100 
NR 

17,000 (2) 
18,000 
140,000 
1,000,000 

900 
1,000,000 
170,000 
1,100 

270,000 
NR 

18,000 
17,000 

1,000,000 
240 

10,000 
1,000,000 

250 

BH-3-2 
7-9 ft. 

S-7097-120298-I7-032 
1212198 

ND(0.3) 
ND(0.3) 
ND(03) 
ND(0.3) 
ND(0.3) 
ND(03) 
ND(0.3) 
ND(0.3) 
ND(0.3) 
ND(0.3) 
ND(03) 
ND(0.3) 
ND(0.3) 
ND(0.3) 
ND(0.3) 
ND(0.3) 
ND(0.3) 
ND(0.3) 
ND(0.3) 
ND(0.3) 

ND(0.33) 

8,020 
0.03 J 

5.2 
39 

0.52 
0.32 

72300 
13.3 
8.79 
15.9 

14,600 
9.85 

20,800 
300 

0.02 J 
24.1 

1300 
U(0.5)J 

0.06 
166 
0.26 
21 
36 

ND(0.5) 

BH-3-3 
3-3/t. 

SS-7097-120298-TJ-029 
1212198 

ND(0.3) 
ND(0.3) 
ND(0.3) 
ND(0.3) 
ND(0.3) 
ND(0.3) 
ND(0.3) 
ND(03) 

ND(0.3) 

ND(03) 
ND(0.3) 
ND(0.3) 

ND(0.3) 
ND(0.3) 
ND(03) 
ND(0.3) 
ND(0.3) 
ND(0.3) 
ND(0.3) 

0.07 J 

ND(0.33) 

9,040 
0.03 J 

4.2 
115 
0.40 
0.19 

72,400 
16 

7.75 
12.9 

16,000 
8.44 

22300 
344 

0.02 J 
21.3 

1,900 
U(0.8) 
0.07 

2,440 
0.26 
23 
42 

ND(0.5) 

Notes: 
ND ( ) - Parameter not-detected at the limit stated in parenthesis. 
U ( ) • Parameter is qualified as not-detected at the limit stated in parenthesis. 
J - Parameter concentration is estimated value. 
NR • No regulartory criteria established. 
ID - Inadequate data to develop aiterion. 
ft. - Feet belo\v ground surface. 
- Parameter not sampled. 
(1) - Generic Industrial Soil Direct Contact Value, MDEQ ERD Operational Memorandum No. 18, June 6,2000. 
(2) - Value is for Chromium VI. 
(3) - Criteria for total PCB's. 

1=3 Boxed values represent parameters which exceeded Generic Industrial Soil Direct Contact Value Criteria. 

BH-3-3 

5-7 ft. 
S-7097-120298-TJ-030 

1212198 

ND(0.3) 
ND(0.3) 
ND(0.3) 
ND{0.3) 
ND(0.3) 
ND(0.3) 
ND(0.3) 
ND(0.3) 
ND(0.3) 
ND(0.3) 
ND(0.3) 
ND(0.3) 
ND{0.3) 
ND(0.3) 
ND(0.3) 
ND(0.3) 
ND(0.3) 
ND(0.3) 
ND(0.3) 
ND(0.3) 

ND(0.33) 

2300 
0.07 J 

5.4 
12 
0.16 
0.27 

49300 
4.9 
3.55 
13.3 

7,120 
5.16 

11,100 
196 

ND(O.l) 
11.1 

ND(400) 
U(0.5)J 

0.04 
307 
0.23 
10 
44 

ND(0.5) 
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TABLE S.1 

SWMU»3 
CONTAINER STORAGE AREA 

SUMMARY OF DETECTED TCL/TAL RESULTS IN SOIL SAMPLES 
RCRA FACILITY INVESTIGATION REPORT 

GENERAL MOTORS CORPORATION 
PONTIAC, MICHIGAN 

Location: BH.3-4 BH-3-5 BH-3-5 
Sample Interval: 1-3 ft. 4-6 ft. 0.7-2 ft. 
Sample ID: 55-7097-120298-77-035 5-7097-I2079S-T/-045 5S-7097-220798-T/-044 
Sample Date: 12(2198 12/7/98 12/7/98 

Parameter GIDCVO) 

TCL Semi-volatile Organics (mg/kg) 

2-METHyLNAPHTHALENE 40,000 0.3 NDC0.3) ND(0.3) 
ACENAPHTHENE 200,000 1.5 ND(0.3) ND(0.3) 
ANTHRACENE 1,000,000 2.6 ND(03) ND(0.3) 
BENZO(A)ANTHRACENE 100 3.2 ND(0.3) ND(0.3) 
BENZO(A)PYRENE 10 2.6 ND{0.3) ND(0.3) 
BENZO(B)FLUORANTHENE 100 3.3 ND{0.3) ND(03) 
BENZO(G,H,I)PERYLENE 9,100 1.2 ND(03) ND(03) 
BENZO(K)RUORANTHENE 1,000 1.4 ND(0.3) ND(0.3) 
BIS(2-ErHYLHEXYL) PHTHALATE 10,000 ND{0.3) ND(0.3) ND(0.3) 
CARBAZOLE 3,700 1.6 NDC03) ND(0.3) 
CHRYSENE 10,000 2.9 ND(0.3) ND(0.3) 
DIBENZ(A,H)ANTHRACENE 10 0.4 ND{0.3) ND(0.3) 
DIBEN20FURAN ID 1.2 ND(0.3) ND(0.3) 
FLUORANTHENE 180,000 9.7 ND(0.3) ND(0.3) 
FLUORENE 130,000 1.8 ND(0.3) ND(a.3) 
INDEN0{1,2^-CD)PYRENE 100 1.4 ND(03) ND{0.3) 
NAPHTHALENE 80,000 0.8 ND(0.3) ND(0.3) 
PHENANTHRENE 8,000 12 ND{0.3) ND{0.3) 
PHENOL 12,000 0.4 ND{0.3) ND(0.3) 
PYRENE 110,000 8.3 ND(0.3) ND(0.3) 

TCL - Polvchlormated Biohenvls (PCBs^ (me/ke^ 

AROCLOR1254 9.9 (3) 0.13 J ND(0.33) ND{0.02) 

ALUMINUM, TOTAL 660,000 5,500 7,990 2370 
ANTIMONY, TOTAL 1,200 0.12 U(0.03) J U(0.03) J 
ARSENIC, TOTAL 61 5.4 5.2 4.7 
BARIUM, TOTAL 250,000 45 • 43 13 
BERYLLIUM, TOTAL 3,100 0.42 0.42 0.18 
CADMIUM, TOTAL 4,100 0.26 0.23 0.19 
CALCIUM, TOTAL NR 108,000 70,600 70,200 
CHROMIUM, TOTAL 17,000 (2) 9 14 5.3 
COBALT, TOTAL 18,000 4.7 6.74 3.61 
COPPER, TOTAL 140,000 10 13.9 8.28 
IRON, TOTAL 1,000,000 8,940 15,600 6,030 
LEAD, TOTAL 900 14 7.33 5.14 
MAGNESIUM, TOTAL 1,000,000 20,600 2U00 15,600 
MANGANESE, TOTAL 170,000 334 260 205 
MERCURY, TOTAL 1,100 ND(O.l) ND(O.l) ND(O.l) 
NICKEL, TOTAL 270,000 12.6 20.9 10.6 
POTASSIUM, TOTAL NR 710 1,400 ND{400) 
SELENIUM, TOTAL 18,000 0.9 0.5 J 0.3 J 
SILVER, TOTAL 17,000 0.05 0.06 J 0.04 J 
SODIUM, TOTAL 1,000,000 338 137 268 
THALLIUM, TOTAL 240 0.13 0.24 0.12 
VANADIUM, TOTAL 10,000 15 20 8 
ZINC, TOTAL 1,000,000 39 42 26 

General Chemistry fme/kel 

CYANIDE, TOTAL 250 ND(0.5) 0.4 0.3 

Notes; 

ND ( ) - Parameter not-detected at the liirtit stated in parenthesis. 
U ( ) - Parameter is qualified as not-detected at the limit stated in parenthesis. 
J - Parameter concentration is estimated value. 
MR - No tegulartory criteria established. 
ID - Inadequate data to develop criterioa 
ft. - Feet below ground surface. 
- Parameter not sampled. 
(1) - Generic Industrial Soil Direct Contact Value, MDEQ ERD Operational Memorandum No. 18, June 6,2000. 
(2) - Value is for Chromium VI. 
(3) - Criteria for total PCB's. 
c=] Boxed values represent parameters which exceeded Generic Industrial Soil Direct Contact Value Criteria. 
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TABLE 5.2 

SWMU#3 
CONTAINER STORAGE AREA 

SUMMARY OF DETECTED APPENDIX IX RESULTS IN SOIL SAMPLES 
RCRA FACILITY INVESTIGATION REPORT 

GENERAL MOTORS CORPORATION 
PONTIAC, MICHIGAN 

Location: BH-3-4 
Sample Interval: 3-5 ft. 
Sample ID: S-7097-U0398-
Sample Date: 1213198 

Parameter GIDCV(l) 

Appendix IX - Semi-Volatile Oreanics fme/kgl 

ACENAPHTHENE 200,000 0.2 J 
ANTHRACENE 1,000,000 0.4 
BENZO{A)ANTHRACENE 100 0.5 
BENZO(A)PYRENE 10 0.4 
BENZO(B)FLUORANTHENE 100 0.3 
BENZO(G,H,I)PERYLENE 9,100 0.3 J 
BENZO(K)FLUORANTHENE 1,000 0.3 
CHRYSENE 10,000 0.5 
DIBENZ(A,H)ANTHRACENE 10 0.06 J 
DIBENZOFURAN ID 0.2 J 
FLUORANTHENE 180,000 1.7 
FLUORENE 130,000 0.3 J 
INDENO(l,2,3-CD)PYRENE 100 0.3 J 
NAPHTHALENE 80,000 0.06 J 
PHENANTHRENE 8,000 1.7 
PYRENE 110,000 1.1 

Aonendix IX - Metals (me/kel 

ANTIMONY, TOTAL 1,200 0.09 
ARSENIC, TOTAL 61 8.1 
BARIUM, TOTAL 250,000 20.0 
BERYLLIUM, TOTAL 3,100 0.31 
CADMIUM, TOTAL 4,100 0.46 
CHROMIUM, TOTAL 17,000 (2) 9.0 
COBALT, TOTAL 18,000 6.05 
COPPER, TOTAL 140,000 15.2 
LEAD, TOTAL 900 9.48 
NICKEL, TOTAL 270,000 21.9 
SELENIUM, TOTAL 18,000 0.4 J 
THALLIUM, TOTAL 240 0.42 
VANADIUM, TOTAL 10,000 15.0 
ZINC, TOTAL 1,000,000 65.0 

Notes; 
ND { ) - Parameter not-detected at the limit stated in parenthesis. 
J - Parameter is estimated value. 
NR - No regulartory criteria established. 
ID - Inadequate data to develop criterion. 
ft. - Feet below ground surface. 
- Parameter not sampled. 
(1) - Generic Industrial Soil Direct Contact Value, MDEQ ERD Operational Memorandum No. 18, June 6,2000. 
(2) - Value is for Chromium VI. 
(3) - Criteria for total PCB's. 
ir=I Boxed values represent parameters which exceeded Generic Industrial Soil Direct Contact Value Criteria. 

CRA 7l»7(12) 
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TABLE S.3 

SWMU#3 
CONTAINER STORAGE AREA 

SUMMARY OF DETECTED TIC RESULTS IN SOIL 
RCRA FAaUTY INVESTIGATION REPORT 

GENERAL MOTORS CORPORATION 
PONTIAC, MICHIGAN 

Location: 
Sample Interval: 
Sample ID: 
Sample Date: 

Parameter 

TCL Semi-volatile Organics TIC (mg/ke) 

1,1'-BIPHENYL,2-METHYL- A 
IIH-BENZOFLUORENE ISOMER A 
IIH-BENZOFLUORENE ISOMER B 
2-PROPANOL, 1-BUTOXY- A 
BENZO(G,H,l)FLUORANTHENE A 
D-LIMONENE A 
DODECANE A 
EICOSANE A 
EPHANOL, 2-BUTOXY-, PHOSPHATE (3:1) A 
HEPTADECANE A 
HEXADECANE A 
NONADECANE A 
OCTADECANE A 
PENTADECANE A 
PENTADECANE, 2,6,10,14-TETRAMErHYL- A 
PROPANOL ISOMER A 
PROPANOL ISOMER B 
TETRADECANE A 
TRIDECANE A 
UNDECANE A 
UNKNOWN A 
UNKNOWN B 
UNKNOWN C 
UNKNOWN D 
UNKNOWN E 
UNKNOWN ALCOHOL A 
UNKNOWN ALCOHOL B 
UNKNOWN ALCOHOL C 
UNKNOWN ALKANE A 
UNKNOWN ALKANE B 
UNKNOWN ALKANE C 
UNKNOWN ALKANE D 
UNKNOWN PAH A 
UNKNOWN PAH B 
UNKNOWN PAH C 

AppendU IX - Semi-volatile TIC (mg/kg) 

BENZO(E)PYRENE A 
PENTADECANE, 2,6,10,14-TBrRAMErHYL- A 
UNKNOWN A 
UNKNOWN B 
UNKNOWN C 
UNKNOWN ALKANE A 
UNKNOWN ALKANE B 
UNKNOWN PAH A 
UNKNOWN PAH B 
UNKNOWN PAH C 

Notes: 
ND ( ) - Parameter not-detected at the limit stated in parenthesis. 
NJ - Parameter is a tentively identified compound (TIC) and 

represents an estimated value. 
J • Parameter is estimated value. 
NR - No regulartory criteria established. 
ID - Inadequate data to develop criterion, 
ft. - Feet below ground surface. 
NA - Parameter not analyzed. 
Nl - Not identified. 

BH-3-1 
0.5-2 ft. 

SS-7097-120298-T]-033 
1212198 

Nl 
MI 
Ml 
Nl 
Nl 
Nl 
Nl 

0.2 NJ 
Nl 

0.3 NJ 
0.3 NJ 
0.3 NJ 
Nl 
Nl 
Nl 
Nl 
Nl 
Nl 
Nl 
Nl 

0.7 NJ 
0.2 NJ 
0.4 NJ 
Nl 
MI 
Nl 
Ml 
Nl 

0.2 NJ 
0.3 NJ 
0.2 NJ 
Nl 
Nl 
Ml 
Nl 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

BH-3-1 
6-8 ft. 

S-7097-120298-TJ-034 
1212198 

Nl 
Nl 
Nl 
MI 
Nl 

Nl 

Nl 
Nl 
Nl 

0.2 NJ 

0.2 NJ 
Nl 
Nl 
Nl 

0.2 NJ 
Nl 
Nl 
Nl 
Nl 
Nl 

0.4 NJ 

0.8 NJ 
0.2 NJ 
0.7 NJ 

0.3 NJ 

0.5 NJ 
1.1 NJ 

Nl 
Nl 
Nl 
Nl 
Nl 
Nl 

Nl 
Nl 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

BH-3-2 
1-3 ft. 

SS-7097-120298-TJ-031 
1212198 

Nl 
Nl 
Nl 
Nl 

0.2 NJ 
Nl 
Nl 
Nl 
Nl 

0.2 NJ 
Nl 
Nl 
Nl 
Nl 
Nl 
Nl 

Nl 
0.2 NJ 

Nl 
Nl 

0.5 NJ 
0.3 NJ 

Nl 
Nl 

Nl 

Nl 
Nl 
Nl 

0.2 NJ 

0.2 NJ 
0.2 NJ 

Nl 
0.2 NJ 
0.2 NJ 

Nl 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
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TABLE 5.3 

SWMU#3 
CONTAINER STORAGE AREA 

SUMMARY OF DETECTED TIC RESULTS IN SOIL 
RCRA FAQLITV INVESTIGATION REPORT 

GENERAL MOTORS CORPORATION 
PONTIAC, MICHIGAN 

Location: 
Sample Interval; 
Sample ID: 
Sample Date: 

Parameter 

TCL Semi-volati|e Organics TIC (mg/kg) 

l,r-BIPHENYL, 2-METHYL- A 
IIH-BENZOFLUORENE ISOMER A 
IIH-BENZOFLUORENE ISOMER B 
2-PROPANOL, 1-BUTOXY- A 
BENZO(G,H,I)FLUORANTHENE A 
D-LIMONENE A 
DODECANE A 
EICOSANE A 
ETHANOL,2-BUTOXY-, PHOSPHATE (3:1) A 
HEPTADECANE A 
HEXADECANE A 
NONADECANE A 
OCTADECANE A 
PENTADECANE A 
PENTADECANE, 2,6,10,14-TETRAMErHYL- A 
PROPANOL ISOMER A 
PROPANOL ISOMER B 
TETRADECANE A 
TRIDECANE A 
UNDECANE A 
UNKNOWN A 
UNKNOWN B 
UNKNOWN C 
UNKNOWN D 
UNKNOWN E 
UNKNOWN ALCOHOL A 
UNKNOWN ALCOHOL B 
UNKNOWN ALCOHOL C 
UNKNOWN ALKANE A 
UNKNOWN ALKANE B 
UNKNOWN ALKANE C 
UNKNOWN ALKANE D 
UNKNOWN PAH A 
UNKNOWN PAH B 
UNKNOWN PAH C 

Appendix IX - Semi-volatile TIC fmg/kgl 

BENZO(E)PYRENE A 
PENTADECANE, 2,6,10,14-TETRAMCTHYL- A 
UNKNOWN A 
UNKNOWN B 
UNKNOWN C 
UNKNOWN ALKANE A 
UNKNOWN ALKANE B 
UNKNOWN PAH A 
UNKNOWN PAH B 
UNKNOWN PAH C 

Notes: 
ND ( ) - Parameter not-detected at the limit stated in parenthesis. 
N] - Parameter is a tentively identified compound (TIC) and 

represents an estimated value. 
J - Parameter is estimated value. 
NR - No regulartory criteria established. 
ID - Inadequate data to develop criterion, 
ft. - Feet below ground surface. 
NA - Parameter not analyzed. 
NI - Not identified. 

BH-3-2 
7-9 ft. 

S-7097-120298-T]-032 
1212198 

NI 
Nl 
Ml 
NI 
NI 
NI 

0.5 NJ 
NI 
NI 

0.5 NJ 
0.5 N] 

NI 
0.4 NJ 
0.6 NJ 
0.6 NJ 

NI 
NI 

NI 
0.4 NJ 
0.5 NJ 
1.1 NJ 
0.6 NJ 

NI 
NI 

Nl 

NI 
NI 
NI 
NI 
NI 
NI 
Nl 
Nl 
Nl 
NI 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

BH-3-3 
1-3 ft. 

SS-7097-120298-TJ-029 
1212198 

NI 
Nl 
Nl 
NI 
NI 

0.7 NJ 
0.4 NJ 

NI 
NI 

0.4 NJ 
Nl 
NI 
NI 
Nl 

0.6 NJ 
NI 
NI 
NI 

0.4 NJ 
NI 

0.9 NJ 
NI 
NI 
NI 
Nl 
NI 
NI 
Nl 

0.5 NJ 
0.5 NJ 
0.4 NJ 
0.5 NJ 

NI 

Nl 
NI 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

BH-3-3 
5-7 ft. 

S-7097-120298-TJ-030 
12/2198 

NI 
Nl 
Nl 

0.7 NJ 
NI 
NI 
NI 

NI 

NI 
0.3 NJ 

NI 
NI 

0.3 NJ 
0.2 NJ 
0.4 NJ 

NI 
Nl 
NI 
NI 
NI 

0.7 NJ 
NI 
NI 
Nl 
NI 

0.6 NJ 
1.1 NJ 
0.4 NJ 
0.3 NJ 

Nl 
NI 
NI 
Nl 
NI 
Nl 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
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TABLE 5.3 

SWMU#3 
CONTAINER STORAGE AREA 

SUMMARY OF DETECTED TIC RESULTS IN SOIL 
RCRA FAaUTY INVESTIGATION REPORT 

GENERAL MOTORS CORPORATION 
PONTIAC, MICHIGAN 

Location: 
Sample Interval: 
Sample ID: 
Sample Date: 

Parameter 

TCL Semi-volatile Organics TIC (mg/kef 

I,r-B1PHENYL,2-METHYL- A 
IIH-BENZOFLUORENE ISOMER A 
IIH-BENZOFLUORENE ISOMER B 
2-PROPANOL, 1-BUTOXY- A 
BENZO(G,H,I)FLUORANTHENE A 
D-LIMONENE A 
DODECANE A 
EICOSANE A 
ETHANOL, 2-BUTOXY-, PHOSPHATE (3;1) A 
HEPTADECANE A 
HEXADECANE A 
NONADECANE A 
OCTADECANE A 
PENTADECANE A 
PENTADECANE, 2,6,10,H-TETRAMETHYL- A 
PROPANOL ISOMER A 
PROPANOL ISOMER B 
TETRADECANE A 
TRIDECANE A 
UNDECANE A 
UNKNOWN A 
UNKNOWN B 
UNKNOWN C 
UNKNOWN D 
UNKNOWN E 
UNKNOWN ALCOHOL A 
UNKNOWN ALCOHOL B 
UNKNOWN ALCOHOL C 
UNKNOWN ALKANE A 
UNKNOWN ALKANE B 
UNKNOWN ALKANE C 
UNKNOWN ALKANE D 
UNKNOWN PAH A 
UNKNOWN PAH B 
UNKNOWN PAH C 

Appendix IX - Semi-volatile TIC fmg/kgl 

BENZO(E)PYRENE A 
PENTADECANE, 2,6,10,14-TErRAMETHYL- A 
UNKNOWN A 
UNKNOWN B 
UNKNOWN C 
UNKNOWN ALKANE A 
UNKNOWN ALKANE B 
UNKNOWN PAH A 
UNKNOWN PAH B 
UNKNOWN PAH C 

Notes: 

ND ( ) - Parameter not-detected at the limit stated in parenthesis. 
NJ - Parameter is a tentively identified compound (TIC) and 

represents an estimated value, 
J - Parameter is estimated value. 
NR - No regulartory criteria established. 
ID - Inadequate data to develop criterion, 
ft. - Feet below ground surface. 
NA - Parameter not analyzed. 
NI - Not identified. 

BH-3-4 
1-3 ft. 

SS-7097-12029S-TJ-035 
1212198 

0.3 NJ 
0.5 NJ 
0.3 NJ 

NI 
0.3 NJ 

NI 
NI 
NI 
NI 
NI 
NI 
NI 
NI 
NI 
NI 
NI 
NI 
NI 
NI 
NI 

0.5 NJ 
0.4 NJ 

NI 
NI 
NI 
NI 
NI 
NI 

0.3 NJ 
Ml 
NI 
NI 

0.3 NJ 
INJ 

1.8 NJ 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

BH-3-4 
3-5 ft. 

S-7097-120398-TJ-036 
1213198 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

0.3 NJ 
0.3 NJ 
0.6 NJ 
0.3 NJ 
0.2 NJ 
0.2 NJ 
0.2 NJ 
0.2 NJ 
0.2 NJ 
0.3 NJ 

BH-3-5 
4-6 ft. 

S-7097-120798-TJ-045 
1217198 

NI 
NI 
NI 
NI 
NI 
NI 
NI 
NI 

NI 
0.4 NJ 
0.4 NJ 
0.3 NJ 
0.3 NJ 
0.5 NJ 
0.5 NJ 

Ml 
NI 

0.3 NJ 
NI 
NI 

0.9 NJ 
0.3 NJ 
0.3 NJ 

NI 
NI 
NI 
NI 

NI 

NI 
NI 
NI 

NI 
NI 
NI 
NI 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
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TABLE 5.3 

SWMU#3 
CONTAINER STORAGE AREA 

SUMMARY OF DETECTED TIC RESULTS IN SOIL 
RCRA FAQUTY INVESTIGATION REPORT 

GENERAL MOTORS CORPORATION 
PONTIAC, MICHIGAN 

Location: 
Sample Interval; 
Sample ID: 
Sample Date: 

Parameter 

TCL Semi-volatile Organics TIC (mg/kgl 

l,r-BIPHENYL,2-METHYL- A 
IIH-BENZOFLUORENE ISOMER A 
IIH-BENZOFLUORENE ISOMER B 
2-PROPANOL, 1-BUTOXY- A 
BENZO(G,H,I)FLUORANTHENE A 
D-LIMONENE A 
DODECANE A 
EICOSANE A 
ErHAN0L,2-BUT0XY-, PHOSPHATE (3:1) A 
HEPTADECANE A 
HEXADECANE A 
NONADECANE A 
OCTADECANE A 
PENTADECANE A 
PENTADECANE, 2,6,10,14-TETRAMETHYL- A 
PROPANOL ISOMER A 
PROPANOL ISOMER B 
TETRADECANE A 
TRIDECANE A 
UNDECANE A 
UNKNOWN A 
UNKNOWN B 
UNKNOWN C 
UNKNOWN D 
UNKNOWN E 
UNKNOWN ALCOHOL A 
UNKNOWN ALCOHOL B 
UNKNOWN ALCOHOL C 
UNKNOWN ALKANE A 
UNKNOWN ALKANE B 
UNKNOWN ALKANE C 
UNKNOWN ALKANE D 
UNKNOWN PAH A 
UNKNOWN PAH B 
UNKNOWN PAH C 

Appendix IX - Semi-volatile TIC fmg/kgl 

BENZO(E)PYRENE A 
PENTADECANE, 2,6,10,14-TETRAMETHYL- A 
UNKNOWN A 
UNKNOWN B 
UNKNOWN C 
UNKNOWN ALKANE A 
UNKNOWN ALKANE B 
UNKNOWN PAH A 
UNKNOWN PAH B 
UNKNOWN PAH C 

Notes: 

ND ( ) - Parameter not-detected at the limit stated in parenthesis. 
NJ - Parameter is a tentively idenHfied compound (TIC) and 

represents an estimated value. 
J - Parameter is estimated value. 
NR - No regulartory criteria established. 
ID - Inadequate data to develop criterion, 
ft. - Feet below ground surface. 
NA - Parameter not analyzed. 
NI - Not identified. 

BH-3-5 
0.7-2/t. 

SS-7097-12079S-TJ-044 
1217198 

NI 
NI 
NI 
NI 
NI 
NI 
NI 

NI 
1.6 
NI 
NI 
NI 
NI 

NI 

Ml 
0.5 
0.3 

NI 

NI 
NI 

0.5 E 
0.2 
0.2 
2 

0.2 
NI 
NI 
NI 
NI 

NI 
NI 
NI 
NI 
NI 
NI 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
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TABLE 5.4 

SWMU«9 
WASTEWATER TREATMENT TANK AREA 

SUMMARY OF DETECTED TCUTAL RESULTS IN SOIL SAMPLES 
RCRA FACILITY INVESTIGATION REPORT 

GENERAL MOTORS CORPORATION 
PONTIAC, MICHIGAN 

Location: 
Sample Internal: 
Sample ID: 

Sample Date: 

Parameter 

TCL Volatile Organics (mg/kg) 

EFHYLBENZENE 
M,P-XYLENES 

0-XYLENE 
TETRACHLOROETHENE (PCE) 

TOLUENE 

GIDCV(l) 

140 
150 
150 

250 

BH-29-1 
10-12/1. 

S-7097-120198-TI-022 

1211198 

ND(0.05) 
ND(O.IO) 
ND(0.05) 
ND(a.05) 
ND(0.05) 

BH-29-2 
4-6 ft. 

S-7097-12019S-T/-021 

1211198 

ND(0.05) 
ND(O.IO) 
ND(0.05) 
ND(0.05) 
ND(Q.05) 

BH-29-3 
4-6ft. 

8-7097-120198-71-020 

1211198 

0.12 
0.63 
0.22 

0.04 J 

0.043 J 

ACENAPHTHENE 200,000 ND(0.3) 0.6 
ANTHRACENE 1,000,000 ND(0.3) 0.5 
BENZO(A)ANTHRACENE 100 ND(0.3) 0.8 
BENZO(A)PYRENE 10 ND(0.3) 0.7 
BENZO(B)FLUORANTHENE 100 ND(0.3) 0.7 
BENZO(G,H,I)PERYLENE 9,100 ND(0.3) 0.3 
BENZO(K)FLUORANTHENE 1.000 ND(0.3) 0.4 

CARBAZOLE 3,700 ND(0.3) 0.2 J 
CHRYSENE 10,000 ND(0.3) 0.7 
DIBENZ(A,H) ANTHRACENE 10 ND(0.3) 0.08 J 
DIBENZOFURAN ID ND(0.3) 0.8 
FLUORANTHENE 180,000 0.1 J 1.7 

FLUORENE 130,000 ND(0.3) 0.5 
INDENO(l,2,3-CD)PYRENE 100 ND(0.3) 0.4 
NAPHTHALENE 80,000 ND(0.3) 0.1 J 
PHENANTHRENE 8,000 0.08 J 1.5 
PYRENE 110,000 0.08 J 2 

TCL - Polvchlorinated Biphenvls (PCBs) (mg/kgl 

AROCLOR1254 9.9 (3) ND(0.33) 0.38 
AROCLOR1260 9.9(3) ND(0.33) 0.04 J 

TAL Metals (mg/kg) 

ALUMINUM, TOTAL 660,000 4,160 6,800 
ANHMONY, TOTAL 1,200 0.04 ] 0.09] 
ARSENIC, TOTAL 61 2.7 4.9 
BARRJM, TOTAL 250,000 18 43 

BERYLLIUM, TOTAL 3,100 0.14 030 
CADMIUM, TOTAL 4,100 0.18 0.32 
CALCIUM, TOTAL NR 33,100 39,700 
CHROMIUM, TOTAL 17,000(2) 10 12 
COBALT, TOTAL 18,000 2.95 5.33 
COPPER, TOTAL 140,000 8.1 13.3 

IRON, TOTAL 1,000,000 8370 12,600 
LEAD, TOTAL 900 4.13 24,1 
MAGNESIUM, TOTAL 1,000,000 11,800 11,000 
MANG/INESE, TOTAL 170,000 244 299 
MERCURY, TOTAL 1,100 ND(O.l) ND(O.l) 
NICKEL, TOTAL 270,000 7.6 13.4 
POTASSIUM, TOTAL NR ND(400) 660 
SELENIUM, TOTAL 18,000 ND(0.5) 0.7 
SILVER TOTAL 17,000 0.05 0.06 
SODIUM, TOTAL 1,000,000 112 113 
THALLIUM, TOTAL 240 0.09 0.18 
VANADIUM, TOTAL 10,000 12 19 
ZINC, TOTAL 1,000,000 31 45 

Notes: 
ND ( ) - Parameter not-detected at the limit stated in parenthesis. 
U { ) - Parameter is qualified as not-detected at the limit stated in parenthesis. 
J - Parameter is estimated value. 
NR - No regulartory criteria estabtished. 
ID - Inadequate data to develop criteriore 
ft. - Feet below ground surface. 
- Parameter not sampled. 

(1) - Generic Industrial Soil Direct Contact Value, MDEQ ERD Operational Memorandum No. 18, ]une 6,2000. 
(2) - Value is for Chromium VI. 
(3) - Criteria for total PCB's. 

1=1 Boxed values represent parameters which exceeded Generic Industrial Soil Direct Contact Value Criteria. 

ND(0.3) 
ND(0.3) 
ND(0.3) 
ND(0.3) 
ND(0.3) 
ND(0.3) 
ND(0.3) 
ND(0.3) 
ND(0.3) 
ND(0.3) 
ND(0.3) 
ND(0.3) 
ND(03) 
ND(03) 
ND(0.3) 
ND(0.3) 
ND(0.3) 

0.21] 
0.03] 

6310 
0.03 J 
4.5 

34 
0.28 
0.15 

72,100 
10 
5.4 

12.3 
13,100 

6.47 

18300 
290 

ND(O.l) 
15.6 
720 
0.4 J 
0.04 
132 
0.18 
16 
37 
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TABLE 5.4 

SWMU#29 
WASTEWATER TREATMENT TANK AREA 

SUMMARY OF DETECTED TCl/TAL RESULTS IN SOIL SAMPLES 
RCRA FACILITY INVESTIGATION REPORT 

GENERAL MOTORS CORPORATION 
PONTIAC, MICHIGAN 

Locdfion: BH-29-4 SS-29-2 55-29-3 

Sample Interval: 4-€ft. Q.8-2 ft. 0.8-2 ft. 

Sample ID: S-7097-120198-T/-OI9 SS-7097-120298-77-027 SS-7097-I20298-T/-026 

Sample Date: nam 1212198 1212198 

Parameter crocvaj 
TCL Volatile Oreanics fme/ke) 

ETHYLBENZENE 140 ND(0.05) ND(0.05) ND{0.05) 

M,P-XYLENES 150 ND(O.IO) ND(O.IO) ND(O.IO) 

O-XYLENE 150 ND(0.05) ND(0.05) ND{0.05) 

TETRACHLOROETHENE (PCE) 88 ND{0.05) ND(0.05) ND(0.05) 

TOLUENE 250 ND(0.05) ND{0.05) ND(0.05) 

TCL Semi-volatile Organics (mg/kg^ 

ACENAPHTHENE 200,000 ND(0.3) 0.2 J 0.07 J 
ANTHRACENE 1,000,000 ND(0.3) 0.3 0.09 J 
BENZO(A)ANTHRACENE 100 ND{0.3) 1.1 03 J 
BENZO(A)PYRENE 10 ND(0.3) 1 0.2 J 
BENZO(B)FLUORANTHENE 100 ND(0.3) 1 0.3 J 
BENZO(G,H,I)PERYLENE 9,100 ND(0.3) 0.5 0.2 J 
BENZO(K)aUORANTHENE 1,000 ND(0.3) 0.8 0.2 J 
CARBAZOLE 3,700 ND(D.3) 0.1 J 0.04 J 
CHRYSENE 10,000 ND{0.3) 1.2 03 
DIBENZ(A,H) ANTHRACENE 10 ND{0.3) 0.2 J 0.04 J 
DIBENZOFURAN ID ND(0.3) 0.1 J ND(0.3) 
FLUORANTHENE 180,000 ND(0.3) 1.8 0.7 
FLUORENE 130,000 ND(03) 0.2 J 0.07 J 
INDENO{l,2,3-CD)PYRENE 100 ND(0.3) 0.6 0.2 J 
NAPHTHALENE 80,000 ND(0.3) 0.07 J ND(0.3) 
PHENANTHRENE 8,000 ND(0.3) 1.7 03 
PYRENE 110,000 ND(0.3) 1.9 0.7 

TCL - PolycHorinated Biphenyls fPCBs) (mg/kg) 

AROCLOR1254 9.9 (3) ND{0.33) 0.17 J 0.56 
AROCLOR 1260 9.9 (3) ND(0.33) 0.03 J 0.1 J 

ALUMINUM, TOTAL 660,000 8,250 2,680 4,600 
ANTIMONY, TOTAL 1,200 0.05 J 0.2 0.09 J 
ARSENIC, TOTAL 61 6.1 4 6 
BARIUM, TOTAL 250,000 45 147 46 
BERYLLIUM, TOTAL 3,100 .0.47 0.19 0.31 
CADMIUM, TOTAL 4,100 0.23 1.06 0.66 
CALCIUM, TOTAL NR 82,100 129,000 87,600 
CHROMIUM, TOTAL 17,000 (2) 13 41 13.9 
COBALT, TOTAL 18,000 9.62 2.67 4.86 
COPPER, TUIAL 140,000 19.4 9.5 15.9 
IRON, TUl AL 1,000,000 15,600 7,760 9,980 
LEAD, TOTAL 900 10.9 67.9 31.0 
MAGNESIUM, T'OIAL 1,000,000 18,600 59/400 37,000 
MANGANESE, TOTAL 170,000 361 194 249 
MERCURY, lOl AL 1,100 NDfO.l) 0.07 J 0.05 J 
NICKEL, TOTAL 270,000 23.9 45.8 15.5 
POTASSIUM, TOTAL NR 1,100 .ND(400) 570 
SELENIUM, TOTAL 18,000 0.4 - U(l.O) U(0.7) 
SILVER, TOTAL 17,000 0.06 0.12 0.05 
SODIUM, TOTAL 1,000,000 156 122 136 
THALLIUM, TOTAL 240 0.27 0.17 0.21 
VANADIUM, TOTAL 10,000 20 • 9 14 
ZINC, TOTAL 1,000,000 40 224 55 

Notes: 
NO { ) - Parameter not-detected at the limit stated in parenthesis. 
U ( ) - Parameter is qualified as not-detected at the limit stated in parenthesis. 
J - Parameter is estimated value. 
NR - No regulartory criteria established. 
ID - Inadequate data to develop criterion. 
ft. - Feet below ground surface. 
- Parameter not sampled. 
(1) - Generic Industrial Soil Direct Contact Value, MDEQ ERD Operational Memorandum No. 18, June 6,2000. 
(2) - Value is for Chromium VI. 
(3) - Criteria for total PCB's. 
Cnzi Boxed values represent parameters which exceeded Generic Industrial Soil Direct Contact Value Criteria. 
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TABLE 5.4 

SWMU #29 
WASTEWATER TREATMENT TANK AREA 

SUMMARY OF DETECTED TCI/TAL RESULTS IN SOIL SAMPLES 
RCRA FACILITY INVESTIGATION REPORT 

GENERAL MOTORS CORPORATION 
PONTIAC, MICHIGAN 

Location: 
Sample Interval: 
Sample ID: 

Sample Date: 

Parameter 

TCL Volatile Organics fmg/kg) 

ETHYLBENZENE 
M.P-XYLENES 
O-XYLENE 
TETRACHLOROETHENE (PCE) 
TOLUENE 

TCL Semi-volatile Organics fmg/kg) 

ACENAPHTHENE 
ANTHRACENE 
BENZO(A)ANTHRACENE 
BENZO(A)PYRENE 
BENZO(B)FLUORANTHENE 
BENZO(G,HJ)PERyLENE 
BENZO(K)RUORANTHENE 
CARBAZOLE 
CHRYSENE 
DIBENZ(A,H) ANTHRACENE 
DIBENZOFURAN 
FLUORANTHENE 
FLUORENE 
INDEN0(U3-CD)PYRENE 
NAPHTHALENE 
PHENANTHRENE 
PYRENE 

TCL - Polvchlorinated Biphenvls fPCBs) fme/kg) 

AROCLOR1254 
AROCLOR1260 

GIDCV(l) 

140 
150 
150 
88 
250 

• 200,000 
1,000,000 

100 
10 
100 
9,100 
1,000 
3,700 
10,000 
10 
ID 

180,000 
130,000 
100 

80,000 
8,000 
110,000 

9.9(3) 
9.9(3) 

SS-29-4 
0.8-2 ft. 

SS-7097-i20298-TJ-024 

1212198 

ND(0.05) 
ND(O.IO) 
ND(0.05) 
ND(0.05) 
ND(0.05) 

ND(0.3) 
0.05 J 
0.1 J 
0.1 f 
0.1 J 
0.08 J 
0.1 J 

ND(0.3) 
0.2 J 

ND(0.3) 
0.09 
0.3 J 

ND(0.3) 
0.08) 

ND(03) 
0.2) 
0.3 

ND(0.33) 
ND(0.33) 

SS-29-4 
0.8-2 ft. 

SS-7097-120298-77-025 

12/2/98 
Duplicate 

ND(0.05) 
ND(O.IO) 
ND(0.05) 
ND(0.05) 
ND(0.05) 

ND(03) 
ND(0.3) 
ND{0.3) 
ND(0.3) 
ND(03) 
ND(0.3) 
ND(0.3) 
ND(0.3) 
ND(03) 
ND(0.3) 
ND(0.3) 
0.09) 

ND(0.3) 
ND(0.3) 
ND(03) 
ND(0.3) 

0.09) 

ND(0.33) 
ND(0.33) 

ALUMINUM, TOTAL 
ANTIMONY, TOTAL 
ARSENIC, TOTAL 
BARIUM, TOTAL 
BERYLLIUM, TOTAL 
CADMIUM, TOTAL 
CALCIUM, TOTAL 
CHROMIUM, TOTAL 
COBALT, TOTAL 
COPPER, TOTAL 
IRON, TOTAL 
LEAD, TOTAL 
MAGNESIUM, TOTAL 
MANGANESE, TOTAL 
MERCURY, TOTAL 
NICKEL, TOTAL 

POTASSnjM, TOTAL 

SELENIUM, TOTAL 
SILVER, TOTAL 
SODIUM, TOTAL 

THALLIUM, TOTAL 

VANADIUM, TOTAL 
ZINC, TOTAL 

660,000 
UOO 

61 
250,000 
3,100 
4,100 

NR 
17,000 (2) 

18,000 
140,000 

1,000,000 
900 

1,000,000 
170,000 
1,100 

270,000 
NR 

18,000 
17,000 

1,000,000 
240 

10,000 
1,000,000 

3,240 
0.1 
4.4 
85 
0.26 
0.58 

158,000 
5.6 

3.17 
8.40 

4,690 
22.2 

78,200 
182 

0.02) 
11.8 

ND(400) 
U(l.O) 
0.03 
131 
0.17 

11 

27 

1,670 
0.2 
2.1 
50 

0.21 
031 

184,000 
2.8 
I.98 
4.88 

2,450 
II.5 

98,200 
126 

0.02) 
8.9 

ND(400) 
U(l.O) 
0.04 
154 
0.13 

7 
17 

Notes; 
ND ( ) - Parameter not-detected at the limit stated in parenthesis. 
U ( ) - Parameter is qualified as not-detected at the limit stated in parenthesis. 
) - Parameter is estimated value. 
NR - No regulartory criteria established. 
ID - Inadequate data to develop criterion. 
ft. - Feet below ground surface. 
- Parameter not sampled. 

(1) - Generic Industrial SoU Direct Contact Value, MDEQ ERD Operabonal Memorandum No. 18, June 6,2000. 
(2) - Value is for Chromium VI. 
(3) - Criteria for total PCB's. 

Boxed values represent parameters which exceeded Generic Industrial Soil Direct Contact Value Criteria. 
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TABLE 5.5 

Location: 
Sample Interval: 
Sample ID: 
Sample Date: 

SWMU#29 
WASTEWATER TREATMENT TANK AREA 

SUMMARY OF DETECTED APPENDDCIX RESULTS IN SOIL SAMPLES 
RCRA FACILITY INVESTIGATION REPORT 

GENERAL MOTORS CORPORATION 
PONTIAC, MICHIGAN 

SS-29-1 
0.8-2 ft. 

SS-7097-120298-TJ-028 
1212198 

Parameter 

Appendix IX - Semi-Volatile Organics (mg/kg) 

BENZO(G,H,I)PERYLENE 
FLUORANTHENE 
INDENO(l,2,3-CD)PYRENE 
PYRENE 

Appendix IX - Polvchlorinated Biphenvls (PCBsf (mg/kgi 

AROCLOR 1254 
AROCLOR 1260 

GIDCV(l) 

9,100 
180,000 
100 

110,000 

9.9(3) 
9.9 (3) 

1,200 
61 

250,000 
3,100 
4,100 

17,000 (2) 
18,000 
140,000 
900 
1,100 

270,000 
18,000 
17,000 

240 
10,000 

1,000,000 

NR 

0.04 J 
0.1 J 
0.04 J 
0.1 J 

0.14 J 
0.03 J 

Appendix IX - Metals (mg/kg) 

ANTIMONY, TOTAL 
ARSENIC, TOTAL 
BARIUM, TOTAL 
BERYLLIUM, TOTAL 
CADMIUM, TOTAL 
CHROMRIM, TOTAL 
COBALT, TOTAL 
COPPER, TOTAL 
LEAD, TOTAL 
MERCURY, TOTAL 
NICKEL, TOTAL 
SELENIUM, TOTAL 
SILVER, TOTAL 
THALLIUM, TOTAL 
VANADIUM, TOTAL 
ZINC, TOTAL 

Appendix IX - General Chemistry (mg/kel 

SULHDE, TOTAL 

Notes: 
ND ( ) - Parameter not-detected at the limit stated in parenthesis. 
U( ) - Parameter is qualified as not-detected at the limit stated in parenthesis. 
J - Parameter is estimated value. 
NR - No regulartory criteria established. 
ID - Inadequate data to develop criterion. 
ft. - Feet below ground surface. 
- Parameter not sampled. 
(1) - Generic Industrial Soil Direct Contact Value, MDEQ ERD Operational Memorandum No. 18, June 6,2000. 
(2) - Value is for Chromium VI. 
(3) - Criteria for total PCB's. 

' ' Boxed values represent parameters which exceeded Generic Industrial Soil Direct Contact Value Criteria. 

0.09 J 
2.3 
52 

0.98 
0.28 
10.2 
2.28 
6.9 

13.4 
0.03 J 

7.3 
U(1.0) 
0.07 
0.06 
11.0 
38.0 

13.0 
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TABLE 5.6 

SWMU#29 
WASTEWATER TREATMENT PLANT 

SUMMARY OF DETECTED TIC RESULTS IN SOIL SAMPLES 
RCRA FACILITY INVESTIGATION REPORT 

GENERAL MOTORS CORPORATION 
PONTIAC, MICHIGAN 

Location: 
Sample Interval: 
Sample ID: 
Sample Date: 

Parameter 

TCL Volatile Organic Compounds TIC (mg/kg) 

4-NONANONE, 2,6,8-TRIMETHYL- A 
UNKNOWN A 
UNKNOWN ALKANE A 
UNKNOWN BRANCHED ALKANE A 

TCL Semi-volatile Organics TIC (mg/kg) 

4H-CYCLOPENTA[DEF]PHENANTHRENE A 
BENZENEDICARBOXYLIC ACID ISOMER A 
BENZENEDICARBOXYLIC ACID ISOMER B 
BENZENEDICARBOXYLIC ACID ISOMER C 
DIBENZOTHIOPHENE A 
HEPTADECANE A 
SULFUR A 
SULFUR, MOL. (S8) A 
UNKNOWN A 
UNKNOWN B 
UNKNOWN C 
UNKNOWN D 
UNKNOWN E 
UNKNOWN F 
UNKNOWN C 
UNKNOWN H 
UNKNOWN ALCOHOL A 
UNKNOWN ALKANE A 
UNKNOWN ALKANE B 
UNKNOWN ALKANE C 
UNKNOWN HALOGENATED HYDROCARBON A 
UNKNOWN PAH A 

Appendix IX - Semi-volatile TIC fmg/kgl 

SULFUR, MOL. (S8) A 
UNKNOWN A 
UNKNOWN B 
UNKNOWN C 
UNKNOWN D 
UNKNOWN E 
UNKNOWN F 
UNKNOWN ALCOHOL A 
UNKNOWN ALCOHOL B 
UNKNOWN ALCOHOL C 

Notes: 
ND ( ) - Parameter not-detected at the limit stated in parenthesis. 
NJ - Parameter is a tentively identified compound (TIC) and 

represents an estimated value. 
J - Parameter concentration is estimated value. 
NR - No regulartory criteria established. 
ID - Inadequate data to develop criterion, 
ft. - Feet below groimd surface. 
NA - Parameter not analyzed. 
NI - Not identified. 

BH-29-1 
10-12 ft. 

S-7097-120198-TJ-022 
12/1198 

NI 
NI 
NI 
NI 

NI 
0.1 NJ 
0.2 N] 
0.2 NJ 

NI 
NI 
NI 
NI 

0.6 NJ 
0.4 NJ 

NI 
NI 
NI 
NI 
NI 
NI 
NI 
NI 
NI 
NI 

0.2 NJ 
NI 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

BH-29-2 
4-6 ft. 

S-7097-120198-TI-021 
1211/98 

NI 
NI 
NI 
NI 

0.3 NJ 
NI 
NI 
NI 

0.2 NJ 
0.3 NJ 
NI 
NI 

0.7 NJ 
0.3 NJ 
0.2 NJ 
0.5 NJ 
NI 
NI 
NI 
NI 
NI 

0.2 NJ 
0.5 NJ 
0.4 NJ 
NI 
NI 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

BH-29-3 
4-6 ft. 

S-7097-120198-TJ-020 
12/1/98 

0.37 NJ 
0.4 NJ 

0.15 NJ 
0.22 NJ 

NI 
NI 
NI 
NI 
NI 
NI 
NI 
NI 

0.6 NJ 
0.2 NJ 

NI 
NI 
NI 
NI 
NI 
NI 
NI 

0.3 NJ 
NI 
NI 

0.3 NJ 
NI 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
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TABLE 5.6 

SWMU#29 
WASTEWATER TREATMENT PLANT 

SUMMARY OF DETECTED TIC RESULTS IN SOIL SAMPLES 
RCRA FACILITY INVESTIGATION REPORT 

GENERAL MOTORS CORPORATION 
PONTIAC, MICHIGAN 

Location: BH-29-4 SS-29-1 SS-29-2 
Sample Interval: 4-6 ft. 0.8-2 ft. 0.8-2 ft. 
Sample ID: S-7097-120198-TJ-019 SS-7097-120298-TJ-028 SS-7097-120298-TJ-027 
Sample Date: 1211198 1212198 1212198 

Parameter 

TCL Volatile Oreanic Compounds TIC (me/ke) 

4-NONANONE, 2,6,8-TRIMETHYL- A NI NA NI 
UNKNOWN A NI NA NI 
UNKNOWN ALKANE A NI NA NI 
UNKNOWN BRANCHED ALKANE A NI NA NI 

TCL Semi-volatile Organics TIC (me/kel 

4H-CYCLOPENTA[DEF]PHENANTHRENE A NI NA NI 
BENZENEDICARBOXYLIC ACID ISOMER A NI NA NI 
BENZENEDICARBOXYLIC ACID ISOMER B NI NA NI 
BENZENEDICARBOXYLIC ACID ISOMER C NI NA NI 
DIBENZOTHIOPHENE A NI NA NI 
HEPTADECANE A NI NA NI 
SULFUR A NI NA NI 
SULFUR, MOL. (S8) A NI NA NI 
UNKNOWN A 0.4 NJ NA 0.4 NJ 
UNKNOWN B 0.4 NJ NA 0.4 NJ 
UNKNOWN C 0.2 N] NA 0.5 NJ 
UNKNOWN D NI NA 0.6 NJ 
UNKNOWN E NI NA 1.4 NJ 
UNKNOWN F NI NA 5.8 NJ 
UNKNOWN G NI NA 0.7 NJ 
UNKNOWN H NI NA 0.6 NJ 
UNKNOWN ALCOHOL A NI NA 0.6 NJ 
UNKNOWN ALKANE A NI NA NI 
UNKNOWN ALKANE B NI NA NI 
UNKNOWN ALKANE C NI NA NI 
UNKNOWN HALOGENATED HYDROCARBON A 0.2 NJ NA NI 
UNKNOWN PAH A NI NA 0.3 NJ 

Appendix IX - Semi-volatile TIC fmg/kel 

SULFUR, MOL. (88) A NA 1.4 NJ NA 
UNKNOWN A NA 0.1 NJ NA 
UNKNOWN B NA 0.7 NJ NA 
UNKNOWN C NA 0.2 NJ NA 
UNKNOWN D NA 0.4 NJ NA 
UNKNOWN E NA 0.2 NJ NA 
UNKNOWN F NA INJ NA 
UNKNOWN ALCOHOL A NA 0.3 NJ NA 
UNKNOWN ALCOHOL B NA 0.8 NJ NA 
UNKNOWN ALCOHOL C NA 0.2 NJ NA 

Notes; 
ND ( ) - Parameter not-detected at the limit stated in parenthesis. 
N] - Parameter is a tentively identified compound (TIC) and 

represents an estimated value. 
J - Parameter concentration is estimated value. 
NR - No regulartory aiteria established. 
ID - Inadequate data to develop criterion, 
ft. - Feet below ground surface. 
NA - Parameter not analyzed. 
NI - Not identified. 
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TABLE 5.6 

SWMU #29 
WASTEWATER TREATMENT PLANT 

SUMMARY OF DETECTED TIC RESULTS IN SOIL SAMPLES 
RCRA FACILITY INVESTIGATION REPORT 

GENERAL MOTORS CORPORATION 
PONTIAC, MICHIGAN 

Location: 
Sample Interval: 
Sample ID: 
Sample Date: 

Parameter 

TCL Volatile Organic Compounds TIC fme/kgl 

4-NONANONE, 2,6,8-TRIMETHYL- A 
UNKNOWN A 
UNKNOWN ALKANE A 
UNKNOWN BRANCHED ALKANE A 

TCL Semi-volatile Organics TIC (mg/kg) 

4H-CYCLOPENTA[DEF]PHENANTHRENE A 
BENZENEDICARBOXYUC ACID ISOMER A 
BENZENEDICARBOXYLIC ACID ISOMER B 
BENZENEDICARBOXYLIC ACID ISOMER C 
DIBENZOTHIOPHENE A 
HEPTADECANE A 
SULFUR A 
SULFUR, MOL. (S8) A 
UNKNOWN A 
UNKNOWN B 
UNKNOWN C ' 
UNKNOWN D 
UNKNOWN E 
UNKNOWN F 
UNKNOWN G 
UNKNOWN H 
UNKNOWN ALCOHOL A 
UNKNOWN ALKANE A 
UNKNOWN ALKANE B 
UNKNOWN ALKANE C 
UNKNOWN HALOGENATED HYDROCARBON A 
UNKNOWN PAH A 

Appendix IX - Semi-volaKle TIC (mg/kg) 

SULFUR, MOL. (S8) A 
UNKNOWN A 
UNKNOWN B 
UNKNOWN C 
UNKNOWN D 
UNKNOWN E 
UNKNOWN F 
UNKNOWN ALCOHOL A 
UNKNOWN ALCOHOL B 
UNKNOWN ALCOHOL C 

Notes: 
ND ( ) - Parameter not-detected at the limit stated in parenthesis. 
N] - Parameter is a tentively identified compotmd (TIC) and 

represents an estimated value. 
J - Parameter concentration is estimated value. 
NR - No regulartory criteria established. 
ID - Inadequate data to develop criterion, 
ft. - Feet below ground surface. 
NA - Parameter not analyzed. 
N1 - Not identified. 

SS-29-3 
0.8-1 ft. 

SS-7097-120298-T!-026 
1212198 

N1 
N1 
NI 
Ml 

Nl 
NI 
NI 
NI 
Nl 
NI 
NI 
NI 

0.1 NJ 
0.5 N] 
0.4 NJ 
0.1 NJ 
0.4 NJ 
NI 

• NI 
NI 
NI 
NI 
NI 
NI 
NI 
NI 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

SS-29-4 
0.8-2 ft. 

SS-7097-120298-TJ-024 
1212198 

NI 
NI 
NI 
NI 

NI 
NI 
NI 
NI 
NI 
NI 

0.2 NJ 
NI 

0.4 NJ 
0.3 NJ 
0.2 NJ 

NI 
NI 
NI 
NI 
NI 
NI 
NI 
NI 
NI 
NI 
NI 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

SS-29-4 
0.8-2 ft. 

SS-7097-120298-TJ-025 
1212198 

Duplicate 

NI 
NI 
NI 
NI 

NI 
NI 
NI 
Nl 
Nl 
NI 
NI 

0.2 NJ 
0.6 NJ 
0.3 NJ 
0.2 NJ 

NI 
NI 
NI 
Nl 
NI 
NI 
NI 
Nl 
NI 
NI 
NI 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
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TABLE S.7 

SWMU#31 
FORMER SURFACE IMPOUNDMENT 

SUMMARY OF DETECTED TCL/TAL RESULTS IN SOIL SAMPLES 
RCRA FACILITY INVESTIGATION REPORT 

GENERAL MOTORS CORPORATION 
PONTIAC, MICHIGAN 

Location; 
Sample Interval: 
Sample ID: 
Sample Date: 

Parameter 

BH-31-1 
8-10 ft. 

S-7097-121098-DS-050 
12110198 

GIDCV(l) 

BH-31-1 
8-lOft. 

S-7097-121098-DS-051 
12110198 

Duplicate 

BH-31-3 
4-6 ft. 

S-7097-121198-DS-053 
12111198 

TCL Volatile Organics (mg/kgl 

ACETONE 

TAL Metals (mg/kgl 

ALUMINUM, TOTAL 
ANTIMONY, TOTAL 
ARSENIC, TOTAL 

BARIUM, TOTAL 
BERYLUUM, TOTAL 
CADMIUM, TOTAL 
CALCIUM, TOTAL 
CHROMIUM, TOTAL 
COBALT, TOTAL 
COPPER, TOTAL 
IRON, TOTAL 

LEAD, TOTAL 

MAGNESIUM, TOTAL 
MANGANESE, TOTAL 
MERCURY, TOTAL 
NICKEL, TOTAL 
POTASSIUM, TOTAL 
SELENIUM, TOTAL 
SILVER, TOTAL 
SODIUM, TOTAL 
THALLIUM, TOTAL 
VANADIUM, TOTAL 
ZINC, TOTAL 

General Chemistry (me/ke) 

CYANIDE, TOTAL 

110,000 

660,000 
1,200 

61 

250,000 
3,100 
4,100 
NR 

17,000 (2) 
18,000 
140,000 
1,000,000 

900 

1,000,000 
170,000 
1,100 
270,000 
NR 

18,000 
17,000 

1,000,000 
240 

10,000 
1,000,000 

250 

5,650 
0.06 

4.3 

31 
0.29 
0.23 

72,900 
11 
5.24 
12 

11,600 

6.54 

22,400 
285 

ND(0.02) 
14.7 
110 
0.4 J 
0.07 J 
174 
0.23 
17 
35 

ND(1) UJ 

4,950 
0.04 J 

4.5 

30 
0.29 
0.19 

71,800 
10 
5.19 
11.9 

10,800 

6.92 

21,500 
274 

ND(0.02) 
15.1 
900 
0.5 J 
0.05 J 
176 
0.22 
14 
49 

ND(1) UJ 

38,800 
44.6 

140 

689 
5.45 
37.5 

98,600 

30.4 
228 

15,900 

2,780 

2.6 J 

Notes: 
ND ( ) - Parameter not-detected at the limit stated in parenthesis. 
U ( ) - Parameter is qualified as not-detected at the limit stated in parenthesis. 
J - Parameter concentration is estimated value. 
U] - Report limit is an estimated value. 
NR - No regulartory criteria established. 
ID - Inadequate data to develop criterion. 
ft. - Feet below ground surface. 
~ Parameternotsampled. 
(1) - Generic Industrial Soil Direct Contact Value, MDEQ ERD Operational Memorandum No. 18, June 6,2000. 
(2) - Value is for Chromium VI. 
(3) - Criteria for total PCB's. 

' ' B°*ed values represent parameters which exceeded Generic Industrial Soil Direct Contact Value Criteria. 

CRA 7097 (12) 
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TABLE 5.7 

SWMU #31 
FORMER SURFACE IMPOUNDMENT 

SUMMARY OF DETECTED TCLA'AL RESULTS IN SOIL SAMPLES 
RCRA FACILTTY INVESTIGATION REPORT 

GENERAL MOTORS CORPORATION 
PONTIAC, MICHIGAN 

Location: 
Sample Interval: 
Sample ID: 
Sample Date: 

Parameter 

TAL Metals (mg/kg) 

ALUMINUM, TOTAL 
ANTIMONY, TOTAL 
ARSENIC, TOTAL 
BARIUM, TOTAL 
BERYLLIUM, TOTAL 
CADMIUM, TOTAL 
CALCIUM, TOTAL 
CHROMIUM, TOTAL 
COBALT, TOTAL 
COPPER, TOTAL 
IRON, TOTAL 
LEAD, TOTAL 
MAGNESIUM, TOTAL 
MANGANESE, TOTAL 
MERCURY, TOTAL 
NICKEL, TOTAL 
POTASSIUM, TOTAL 
SELENIUM, TOTAL 
SILVER, TOTAL 
SODIUM, TOTAL 
THALLIUM, TOTAL 
VANADIUM, TOTAL 
ZINC, TOTAL 

CYANIDE, TOTAL 

GIDCV(l) 

TCLVolaKleOrganics (mg/kg) 

ACETONE 110,000 

660,000 
1,200 

61 
250,000 
3,100 
4,100 

NR 
17,000 (2) . 

18,000 
140,000 

1,000,000 
900 

1,000,000 
170,000 
1,100 

270,000 
NR 

18,000 
17,000 

1,000,000 
240 

10,000 
1,000,000 

250 

SS-31-1 
0-2 ft. 

S-7097-121198-DS-054 
12111198 

SS-31-2 
0-2 ft. 

S-7097-121198-DS-055 
12111198 

SS-31-3 
0-2ft. 

S-7097-121198-DS-056 
12/11/98 

11,100 
0.9 J 
27.3 

102 
1.04 
5.60 

65,900 
341 
12.1 
93.4 

17,100 
765 

17,000 
372 

0.09 J 
259 

1,400 
4.1 

0.73 J 
335 
0.81 
24 

896 

ND(1) UJ 

11 

6,540 
0.2 
5.7 

59 
0.42 
0.63 

67,500 
51 
5.39 
17.1 

12,300 

51.1 

20,200 
367 

0.06 J 
24.6 
1,100 
0.6 

0.36 J 
511 
0.24 
17 
222 

ND(1) UJ 

Notes: 
ND ( ) - Parameter not-detected at the limit stated in parenthesis. 
U ( ) - Parameter is qualified as not-detected at the limit stated in parenthesis. 
J - Parameter concentration is estimated value. 
UJ - Report limit is an estimated value. 
NR - No regulartory criteria established. 
ID - Inadequate data to develop criterion. 
ft. - Feet below ground surface. 
~ Parameter not sampled. 
(1) - Generic Industrial Soil Direct Contact Value, MDEQ ERD Operational Memorandum No. 18, June 6,2000. 
(2) - Value is for Chromium VI. 
(3) - Criteria for total PCB's. 

Boxed values represent parameters which exceeded Generic Industrial Soil Direct Contact Value Criteria. 

11,500 

1.7 
C 20.7-

315 
1.40 
5.79 

51,800 
167 
9.46 
40.9 

15,700 

279 

14,500 
431 
1.8 
39.1 
1,500 
3.4 

2.47 J 
3,450 
1.12 
29 

ND(1) UJ 

CRA 7097 (12) 
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TABLE 5.8 

Location: 
Sample Interval: 
Sample ID: 
Sample Date: 

SWMU #31 
FORMER SURFACE IMPOUNDMENT 

SUMMARY OF DETECTED APPENDIX IX RESULTS IN SOIL SAMPLES 
RCRA FACILITY INVESTIGATION REPORT 

GENERAL MOTORS CORPORATION 
PONTIAC, MICHIGAN 

BH-31-2 
1-1.5 ft. 

S-7097-121798-DS-061 
12/17198 

Parameter GIDCV(l) 

4-CHLOROANILINE NR 0.3 
ACENAPHTHENE 200,000 0.07 J 
ACENAPHTHYLENE 8,000 0.06 J 
ANTHRACENE 1,000,000 0.06 J 
BIS(2-ETHYLHEXYL) PHTHALATE 10,000 4.3 
BUTYL BENZYL PHTHALATE 310 0.2 J 
DI-N-BUTYL PHTHALATE 760 0.5 J 
DIBENZOFURAN ID 0.1 J 
FLUORANTHENE 180,000 0.2 J 
NAPHTHALENE 80,000 0.5 
PHENANTHRENE 8,000 0.3 
PYRENE 110,000 0.3 J 

Appendix IX - Pesticides/Herbicides (mg/kgl 

AROCLOR1254 9.9 (3) 0.1 J 

Appendix IX - Metals fmg/kgl 

ANTIMONY, TOTAL 1,200 34.5 
ARSENIC, TOTAL 61 1 117 "1 
BARIUM, TOTAL 250,000 657 
BERYLLIUM, TOTAL 3,100 3.28 
CADMIUM, TOTAL 4,100 34.1 
CHROMIUM, TOTAL 17,000 (2) 
COBALT, TOTAL 18,000 20 
COPPER, TOTAL 140,000 155 
LEAD, TOTAL 900 1 1,790 -| 
MERCURY, TOTAL 1,100 5 
NICKEL, TOTAL 270,000 486 
SELENIUM, TOTAL 18,000 10.9 
SILVER, TOTAL 17,000 15.3 
THALLIUM, TOTAL 240 4.12 
TIN, TOTAL NR 153 
VANADIUM, TOTAL 10,000 52 
ZINC, TOTAL 1,000,000 

Notes: 

ND ( ) - Parameter not-detected at the limit stated in parenthesis. 
U ( ) - Parameter is qualified as not-detected at the limit stated in parenthesis. 
J - Parameter is estimated value. 
MR - No regulartory criteria established. 
ID - Inadequate data to develop criterion. 
ft. - Feet below ground surface. 
~ Parameter not sampled. 

(1) - Generic Industrial Soil Direct Contact Value, MDEQ ERD Operational Memorandum No. 18, June 6,2000. 
(2) - Value is for Chromium VI. 
(3) - Criteria for total PCB's. 

• Boxed values represent parameters which exceeded Generic Industrial Soil Direct Contact Value Criteria. 

CKA 7D97 (12) 
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TABLE 5.9 

SWMU #31 
FORMER SURFACE IMPOUNDMENT 

SUMMARY OF DETECTED TIC RESULTS IN SOIL SAMPLES 
RCRA FACILITY INVESTIGATION REPORT 

GENERAL MOTORS CORPORATION 
PONTIAC, MICHIGAN 

Location; BH-31-2 SS-31-2 
Sample Interval: 1-1.5 ft. 0-2 ft. 
Sample ID: S-7097-121798-DS-061 S-7097-121198-DS-055 
Sample Date: 12117198 12111198 

Parameter 

TCL Volatile Organic Compounds TIC (mg/kg) 

ISOPROPYL ALCOHOL A NA 0.3 NJ 

Appendix IX - Semi-volatile TIC (mg/kg) 

PENTADECANE A 0.6 NJ NA 
TETRADECANE A 0.6 NJ NA 
UNKNOWN A 1.1 NJ NA 
UNKNOWN B 0.9 NJ NA 
UNKNOWN C 0.7 NJ NA 
UNKNOWN D 2.5 NJ NA 
UNKNOWN E 5NJ NA 
UNKNOWN F 8.8 NJ NA 
UNKNOWN ALCOHOL A 6.5 NJ NA 
UNKNOWN ALKANE A 0.8 NJ NA 

Notes: 
ND ( ) - Parameter not-detected at the limit stated in parenthesis. 
NJ - Parameter is a tentively indentifed compound (TIC) and represents an estimated value. 
J - Parameter is estimated value. 
NR - No regulartory criteria established. 
ID - Inadequate data to develop criterion. 
ft. - Feet below ground surface. 
NA - Parameter not analyzed. 
N1 - Not identified. 

CRA 7097 (12) 
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TABLE 5.10 

SWMU #33 
FORMER SOOTH RETENTION POND 

SUMMARY OF DETECTED TCL/TAL RESULTS IN SOIL SAMPLES 
RCRA FAaLITY INVESTIGATION REPORT 

GENERAL MOTORS CORPORATION 
PONTIAC, MICHIGAN 

Location: 

Sample Interval; 
Sample ID: 
Sample Date: 

Parameter 

TCL Semi-volaKle Organics (mg/kg) 

2-MCTHYLNAPHTHALENE 
PHENAfvJTHRENE 

GIDCVd) 

40,000 
8,000 

BH-33-1 
14-16 ft. 

S-7097-12189S-DS-065 
12118/98 

ND(0.3) 
ND(0.3) 

BH-33-1 
18-20ft. 

S-7097-121898-DS-066 
12/18198 

0.2 J 
0.1 J 

BH-33-1 
18-20 ft. 

S-7097-121898-DS-067 
12/18/98 

Duplicate 

0.2] 
0.09 J 

ALUMINUM, TOTAL 
ANTIMONY, TOTAL 
ARSENIC, TOTAL 
BARIUM, TOTAL 
BERYLLIUM, TOTAL 
CADMIUM, TOTAL 
CALCIUM, TOTAL 
CHROMIUM, TOTAL 
COBALT, TOTAL 
COPPER, TOTAL 
IRON, TOTAL 
LEAD, TOTAL 
MAGNESIUM, TOTAL 
MANGANESE, TOTAL 
MERCURY, TOTAL 
NICKEL, TOTAL 
POTASSIUM, TOTAL 
SELENIUM, TOTAL 
SILVER, TOTAL 
SODIUM, TOTAL 
THALLIUM, TOTAL 
VANADIUM, TOTAL 
ZINC, TOTAL 

660,000 
1,200 
61 

250,000 
3,100 
4,100 
NR 

17,000 (2) 
18,000 
140,000 
1,000,000 

900 
1,000,000 
170,000 
1,100 

270,000 
NR 

18,000 
17,000 

1,000,000 
240 

10,000 
1,000,000 

6,400 
0.07 
4.2 
38 
0.29 
0.19 

82,300 
12 
5.99 
13.4 

15,100 
7.00 

23,900 
369 

ND(O.l) 
17.1 
1.100 
0.23 
0.06 
141 
0.23 
18 
39 

0.08 J 
8.5 
41 
0.30 
0.66 

12 
7.20 
17.2 

8.04 

ND(O.l) 
22.2 

0.3 
0.08 

0.50 
18 
65 

0.09 J 
8.3 
40 
0.31 
0.31 

11 
7.66 
16.3 

12.4 

ND(O.l) 
233 

0.4 
0.07 

0.50 
17 
65 

SOLIDS, TOTAL 

Notes: 

NR 83.1 88.1 

ND ( ) - Parameter not-detected at the limit stated in parenthesis. 
J - Parameter concentration is estimated value. 
NR - No regulartory criteria established. 
ID - Inadequate data to develop criterion. 
ft. - Feet below ground surface. 
- Parameter not sampled. 

(1) - Generic Industrial Soil Direct Contact Value, MDEQ ERD Operational Memorandum No. 18, June 6,2000. 
(2) - Value is for Chromium VI. 
(3) - Criteria for total PCB's. 

Boxed values represent parameters which exceeded Generic Industrial Soil Direct Contact Value Criteria. 

CRA7097 (12) 
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TABLE 5.10 

SWMD#33 
FORMER SOUTH RETENTION POND 

SUMMARY OF DETECTED TCL/TAL RESULTS IN SOIL SAMPLES 
RCRA FAaLITY INVESTIGATION REPORT 

GENERAL MOTORS CORPORATION 
PONTIAC, MICHIGAN 

Location: 
Sample Interval: 
Sample ID: 
Sample Date: 

Parameter 

TCL Semi-volatile Organics fmg/kg) 

GIDCVW 

BH-33-2 
16-18 ft. 

S-7097-121798-DS-063 
12/17/98 

BH-33-2 
34-36ft. 

S-7097-121798-DS-064 
12/17/98 

BH-33-3 
15-16 ft. 

S-7097-120998-DS-048 
12/9/98 

2-MCTHVLNAPHrHALENE 
PHENANTHRENE 

40,000 
8,000 

ND(0.3) 
ND(0.3) 

ND(0,3) 
ND(0.3) 

ND(0.3) 
ND(0.3) 

TAL Metals (mg/kg) 

ALUMINUM, TOTAL 
ANTIMONY, TOTAL 
ARSENIC, TOTAL 
BARIUM, TOTAL 
BERYLLIUM, TOTAL 
CADMIUM, TOTAL 
CALCIUM, TOTAL 
CHROMIUM, TOTAL 

COBALT, TOTAL 
COPPER, TOTAL 
IRON, TOTAL 
LEAD, TOTAL 
MAGNESIUM, TOTAL 
MANGANESE, TOTAL 
MERCURY, TOTAL 
NICKEL, TOTAL 
POTASSIUM, TOTAL 
SELENIUM, TOTAL 
SILVER, TOTAL 
SODIUM, TOTAL 
THALLIUM, TOTAL 
VANADIUM, TOTAL 
ZINC, TOTAL 

660,000 
1,200 
61 

250,000 
3,100 
4,100 
NR 

17,000 (2) 
18,000 
140,000 
1,000,000 

900 
1,000,000 
170,000 
1,100 

270,000 
NR 

18,000 
17,000 

1,000,000 
240 

10,000 
1,000,000 

6,020 
0.1 
6.1 
34 
0.31 
0.30 

79,900 
11 
6.27 
13.3 

13,900 
7.57 

26,100 
311 

ND(O.l) 
17.5 
1,200 
ND(0.5) 
0.06 
167 
0.27 
17 
54 

1,750 
0.06 J 
2.3 
12 
0.07 
0.1 

70,400 
5 

2.15 
5.6 

5,310 
3.04 

14,600 
235 

ND{0.1) 
6.7 

ND(400) 
ND(0.5) 

0.02 
110 
0.08 
7 
26 

6,060 
0.05 J 
4.4 
30 
0.37 
0.19 

74,800 
12 
6.12 
13.0 

13,100 
7.08 

22,700 
306 

ND(O.l) 
18.3 
1,200 
0.6 
0.08 
123 
0.26 
17 
43 

SOLIDS, TOTAL NR 90.1 97.4 

Notes: 
ND ( ) - Parameter not-detected at the limit stated in parenthesis. 
J - Parameter concentration is estimated value. 
NR - No regulartory criteria established. 
ID - Inadequate data to develop criterion. 
ft. - Feet below groimd surface. 
~ Parameter not sampled. 
(1) - Generic Industrial Soil Direct Contact Value, MDEQ ERD Operational Memorandum No. 18, June 6,2000. 
(2) - Value is for Chromium VI. 
(3) - Criteria for total PCB's. 
c 1 Boxed values represent parameters which exceeded Generic Industrial Soil Direct Contact Value Criteria. 

CliA7097(12) 
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TABLE 5.10 

SWMU#33 
FORMER SOUTH RETENTION FOND 

SUMMARY OF DETECTED TCL/TAL RESULTS IN SOIL SAMPLES 
RCRA FAQLITY INVESTIGATION REPORT 

GENERAL MOTORS CORPORATION 
PONTIAC, MICHIGAN 

Location: 
Sample Interval: 
Sample ID: 
Sample Date: 

BH-33-3 
26-28ft. 

S-7097-121098-DS-052 
12/10/98 

BH-33-4 
16-18 ft. 

S-7097-121698-DS-0S8 
12/16/98 

BH-33-4 
20-22/t. 

S-7097-121698-DS-059 
12/16/98 

TCL Semi-volatile Organics (mg/l<g) 

GIDCVd) 

2-METHYLNAFHTHALENE 
PHENANTHRENE 

40,000 
8,000 

0,11 
0.09 J 

ND(0,3) 
ND(0.3) 

0.1 J 
ND(0.3) 

TAL Metals (mg/kgj 

ALUMINUM, TOTAL 
ANTIMONY, TOTAL 
ARSENIC, TOTAL 
BARIUM, TOTAL 
BERYLLIUM, TOTAL 
CADMIUM, TOTAL 
CALCIUM, TOTAL 
CHROMIUM, TOTAL 
COBALT, TOTAL 
COPPER, TOTAL 
IRON, TOTAL 
LEAD, TOTAL 
MAGNESIUM, TOTAL 
MANGANESE, TOTAL 
MERCURY, TOTAL 
NICKEL, TOTAL 
POTASSIUM, TOTAL 
SELENIUM, TOTAL 
SILVER, TOTAL 
SODIUM, TOTAL 
THALLIUM, TOTAL 
VANADIUM, TOTAL 
ZINC, TOTAL 

660,000 
1,200 
61 

250,000 
3,100 
4,100 
NR 

17,000 (2) 
18,000 
140,000 
1,000,000 
900 

1,000,000 
170,000 
1,100 

270,000 
NR 

18,000 
17,000 

1,000,000 
240 

10,000 
1,000,000 

7,010 
0.05 J 
6.7 
43 
0.42 
0.39 

73,700 
14 

9.01 
22.1 

16,400 
10.2 

24,500 
340 
0.02 J 
27.2 
1400 
0.7 
0.09 
138 
0.61 
19 
49 

4,780 
0.1 
3.8 
26 
0.22 
0.18 

71,100 
9 

5.12 
10.9 

11,000 
5.65 

20,900 
279 

ND(O.l) 
14.2 
730 

ND(0.5) 
0.05 
105 
0.20 
14 
39 

5,920 
0.1 
6.6 
36 
0.28 
0.27 

71,600 
13 
6.21 
14.2 

15,200 
6.97 

24,200 
292 

ND(O.l) 
18.9 
1,200 
0.5 
0.06 
120 
0.38 
18 
42 

Miscellaneous (%) 

SOLIDS, TOTAL NR 90.5 89.8 

Notes: 
ND ( ) - Parameter not-detected at the limit stated in parenthesis. 
J - Parameter concentration is estimated value. 
NR - No regulartory criteria established. 
ID - Inadequate data to develop criterion. 
ft. - Feet below ground surface. 
~ Parameter not sampled. 
(1) - Generic Industrial Soil Direct Contact Value, MDEQ ERD Operational Memorandum No. 18, June 6,2000. 
(2) - Value is for Chromium VI. 
(3) - Criteria for total PCB's. 

' ' Boxed values represent parameters which exceeded Generic Industrial Soil Direct Contact Value Criteria. 

CRA 7097 (12) 
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TABLE 5.10 

SWMU #33 
FORMER SOUTH RETENTION POND 

SUMMARY OF DETECTED TCI7TAL RESULTS IN SOIL SAMPLES 
RCRA FACILITY INVESTIGATION REPORT 

GENERAL MOTORS CORPORATION 
PONTIAC, MICHIGAN 

Location: 
Sample Intenah 
Sample ID: 
Sample Date: 

Parameter GIDCVd) 

BH-33-4 
20-22ft. 

S-7097-12169S-DS-060 
12116198 

Duplicate 

BH-33-5 
2S-30ft. 

S-7097-120998-DS-047 
1219198 

BH-33-6 
22-24ft. 

S-7097-121198-DS-057 
12111198 

2-METHYLNAPHTHALENE 
PHENANTHRENE 

TAL Metals fmg/kg) 

40,000 
8,000 

0.1) 
0.08] 

ND{0.3) 
ND(0,3) 

0.2) 
0.08) 

ALUMINUM, TOTAL 
ANTIMONY, TOTAL 
ARSENIC, TOTAL 
BARIUM, TOTAL 
BERYLLIUM, TOTAL 
CADMIUM, TOTAL 
CALCIUM, TOTAL 
CHROMIUM, TOTAL 
COBALT, TOTAL 
COPPER, TOTAL 
IRON, TOTAL 
LEAD, TOTAL 
MAGNESIUM, TOTAL 
MANGANESE, TOTAL 
MERCURY, TOTAL 
NICKEL, TOTAL 
POTASSIUM, TOTAL 
SELENIUM, TOTAL 
SILVER, TOTAL 
SODIUM, TOTAL 
THALUUM, TOTAL 
VANADIUM, TOTAL 
ZINC, TOTAL 

660,000 
1,200 
61 

250,000 
3,100 
4,100 
NR 

17,000 (2) 
18,000 
140,000 
1,000,000 
900 

1,000,000 
170,000 
1,100 

270,000 
NR 

18,000 
17,000 

1,000,000 
240 

10,000 
1,000,000 

6,280 
0.2 
8.0 
38 
0.31 
0.28 

71,700 
12 
7.24 
16.1 

15,200 
9.10 

21,700 
314 

ND(O.l) 
23.0 
1,200 
0.4 J 
0.08 
122 
0.54 
18 
45 

4,080 
0.05) 
4.4 
30 
0.23 
0.22 

77,200 
9 

5.13 
10.3 

10,200 
4.94 

23,000 
317 

ND(O.l) 
12.7 
680 
0.4) 
0.06 
140 
0.19 
14 
35 

6,750 
0.05) 
7.2 
38 
0.42 
0.37 

76,100 
13 
7.41 
15.5 

14,900 
8.52 

21,000 
284 

ND(O.l) 
22.7 
1,500 
0.7 

0.09) 
140 
0.51 
20 
48 

Miscellaneous 1%) 

SOLIDS, TOTAL NR 89.3 

Notes: 
ND ( ) - Parameter not-detected at the limit stated in parenthesis. 
) - Parameter concentration is estimated value. 
NR - No regulaitory criteria established. 
ID - Inadequate data to develop criterion. 
ft. - Feet below ground surface. 
~ Parameternotsampled. 
(1) - Generic Industrial Soil Direct Contact Value, MDEQ ERD Operational Memorandum No. 18, )une 6,2000. 
(2) - Value is for Chromium VI. 
(3) - Criteria for total PCB's. 

Boxed values represent parameters which exceeded Generic Industrial Soil Direct Contact Value Criteria. 

CRA 7m7 (12) 
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TABLE 5.11 

SWMU #33 
FORMER SOUTH RETENTION POND 

SUMMARY OF DETECTED APPENDIX IX RESULTS IN SOIL SAMPLES 
RCRA FACILITY INVESTIGATION REPORT 

GENERAL MOTORS CORPORATION 
PONTIAC, MICHIGAN 

Location: 
Sample Intenal; 
Sample ID; 
Sample Date: 

Parameter 

BH-33-1 
18-20 ft. 

S-7097-121898-DS-066 
12118198 

BH-33-1 
18-20ft. 

S-7097-121898-DS-067 
12118198 

Duplicate 
GIDCV(l) 

Appendix IX - Semi-Volatile Organics (mg/kg) 

2-METHyLNAPHTHALENE 40,000 
NAPHTHALENE 80,000 
PHENANTHRENE 8,000 

0.2 J 
0.07 J 
0.1 J 

0.2 J 
0.07 J 
0.09 J 

Appendix IX - Metals (mg/kgl 

ANTIMONY, TOTAL 
ARSENIC, TOTAL 
BARIUM, TOTAL 
BERYLLIUM, TOTAL 
CADMIUM, TOTAL 
CHROMIUM, TOTAL 
COBALT, TOTAL 
COPPER, TOTAL 
LEAD, TOTAL 
NICKEL, TOTAL 

SELENIUM, TOTAL 
SILVER, TOTAL 
THALLIUM, TOTAL 
VANADIUM, TOTAL 
ZINC, TOTAL 

1,200 
61 

250,000 
3,100 
4,100 

17,000 (2) 
18,000 

140,000 
900 

270,000 
18,000 
17,000 

240 
10,000 

1,000,000 

0.08 J 
8.5 
41 
0.3 

0.66 
12 
7.2 

17.2 
8.04 
22.2 
0.3 J 
0.08 
0.5 
18 
65 

0.09 J 
8.3 
40 

0.31 
0.31 
11 

7.66 
16.3 
12.4 
23.3 
0.4 J 
0.07 
0.5 
17 
65 

Notes: 
ND ( ) - Parameter not-detected at the limit stated in parenthesis. 
J - Parameter is estimated value. 
NR - No regulartory criteria established. 
ID - Inadequate data to develop criterion. 
ft. - Feet below ground surface. 
~ Parameter not sampled. 
(1) - Generic Industrial Soil Direct Contact Value, MDEQ ERD Operational Memorandum No. 18, June 6,2000. 
(2) - Value is for Chromium VI. 
(3) - Criteria for total PCB's. 

" ' Boxed values represent parameters which exceeded Generic Industrial Soil Direct Contact Value Criteria. 
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TABU 5.12 

SWMU #33 
FORMER SOUTH RETENTION POND 

SUMMARY OF DETECTED TIC RESULTS IN SOIL SAMPLES 
RCRA FACILITY INVESTIGATION REPORT 

GENERAL MOTORS CORPORATION 
PONTIAC MICHIGAN 

Location: BH-33-1 BH'33'1 BH-33-1 

Sample Interoai: 14-16ft. 18-20 ft. 18-20 ft. 

Sample ID: S-7097-121898-DS-065 S-7097-m898-DS-066 S-7097-12IS98-DS-067 

Sample Date: 12118198 12(18198 12(18(98 

Duplicate 

Parameter 

TCL Volatile Organic Compounds TICfmB/kg) 

ISOPROPYL ALCOHOL A NI NA NA 
SUBSTITUTED ALKANE A NI NA NA 
SUBSnrUTHD ALKANE #1 A NI NA NA 
UNDECANE A NI NA NA 
UNKNOWN ALKANE A NI NA NA 
UNKNOWN ALKANE #1 A NI NA NA 

TCL Semi-volatile Organics TIC(mg/kg) 

DECANE A NI NA NA 
HEPTADECANE A 0.5 NJ NA • NA 
HEXADECANE A 0.5 NJ NA NA 
NONADECANE A 0.5 NJ NA NA 
PENTADECANE A 0.6 NJ NA NA 
PENTADECANE, 2,6,10,14-TETRAMErHYL A NI NA NA 
PENTADECANE, 2,6,10,14-TtTKAMETHYL- A 0.7 NJ NA NA 
TETRADECANE A 0.6 NJ NA NA 
TRIDECANE A 0.5 NJ NA NA 
TRIDECANE B NI NA NA 
UNKNOWN A 0.7 NJ NA NA 
UNKNOWN B NI NA NA 
UNKNOWN C NI NA NA 
UNKNOWN ALKANE A 0.5 NJ NA NA 
UNKNOWN ALKANE B 0.5 NJ NA NA 
UNKNOWN ALKANE C NI NA NA 
UNKNOWN ALKANE D NI NA NA 
UNKNOWN ALKANE E NI NA NA 
UNKNOWN ALKANE #1 A NI NA NA 
UNKNOWN ALKANE #2 A NI NA NA 
UNKNOWN HALOGENATED HYDROCARBON A NI NA NA 

Aooendix IX - Semi-volatile TIC fme/kel 

DECANE A NA 0.8 NJ 0.8 NJ 
HEPTADECANE A NA 0.8 NJ 0.8 NJ 
HEXADECANE A NA 0.7 NJ 0.8 NJ 
ISOPROPYL ALCOHOL A NA NI NI 
NONADECANE A NA NI 0.7 NJ 
PENTADECANE A NA INJ INJ 
PENTADECANE, 2,6,10,14-TtiRAMETHYL- A NA 1.2 NJ NI 
TETRADECANE A NA INJ INJ 
TRIDECANE A NA INJ 1.2 NJ 
TRIDECANE B NA 0.7 NJ NI 
UNKNOWN A NA NI NI 
UNKNOWN B NA NI NI 
UNKNOWN ALKANE A NA 0.1 NJ 0.26 NJ 
UNKNOWN ALKANE B NA 0.7 NJ 1.2 NJ 
UNKNOWN ALKANE C NA 0.7 NJ 0.7 NJ 
UNKNOWN ALKANE D NA NI 0.7 NJ 
UNKNOWN ALKANE #1 A NA 0.13 NJ 0.29 NJ 
UNKNOWN ALKANE #2 A NA NI 0.15 NJ 
UNKNOWN ALKANE #3 A NA NI 0.17 NJ 

Notes; 
ND ( ) - Parameter not-<letected at the limit stated in parenthesis. 
NJ - Parameter is a tentively indentified compound (TIC) and 

represents an estimated value. 
J • Parameter concentration is estimated value. 
NR - No regulartory criteria established. 
ID - Inadequate data to develop criterion, 
ft. - Feet below ground surface. 
NA - Parameter not analyzed. 
NT - Not identified 
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TABLE S.t2 

SWMU«33 
FORMER SOUTH RETENTION POND 

SUMMARY OF DETECTED TIC RESULTS IN SOIL SAMPLES 
RCRA FACILITY INVESTIGATION REPORT 

GENERAL MOTORS CORPORATION 
PONTIAC, MICHIGAN 

i 
Location: 
Sample Interval: 
Sample ID: 
Sample Date: 

Parameter 

BH-33-2 
16-lSft. 

S-7097-m79S-DS-063 
11117198 

BH-33-2 
34-36 ft. 

S-7097-121798-DS-064 
11117198 

BH-33-3 
lS-16ft. 

$•7097-120998-05-048 
1119198 

ISOPROPYL ALCOHOL A 
SUBSTITUTED ALKANE A 
SUBSTITUTED ALKANE#! A 
UNDECANE A 
UNKNOWN ALKANE A 
UNKNOWN ALKANE#! A 

TCL Semi-volatile Organits TlC(mg/(cg) 

DECANE A 
HEPTADECANE A 
HEXADECANE A 
NONADECANE A 
PENTADECANE A 
PENTADECANE,2,6,10,14-TErRAMETHYL A 
PENTADECANE, 2,6,10,14-TETRAMETHYL- A 
TETRADECANE A 
TRIDECANE A 
TRIDECANE B 
UNKNOWN A 
UNKNOWN B 
UNKNOWN C 
UNKNOWN ALKANE A 
UNKNOWN ALKANE B 
UNKNOWN ALKANE C 
UNKNOWN ALKANE D 
UNKNOWN ALKANE E 
UNKNOWN ALKANE #1 A 
UNKNOWN ALKANE #2 A 
UNKNOWN HALOGENATED HYDROCARBON A 

NI 
NI 
NI 
NI 
NI 
NI 

NI 
0.4 N) 
0.4 NJ 
NI 

0.5 NJ 
NI 
NI 

0.5 NJ 
0.5 NJ 
NI 

0.7 NJ 
NI 
NI 

0.12 NJ 
0.7 NJ 
0.4 NJ 
0.4 NJ 
0.4 NJ 
NI 
NI 
NI 

NI 
NI 
NI 
NI 
NI 
NI 

NI 
NI 
NI 

O.INJ 
NI 
NI 
NI 
NI 
NI 
NI 

0.6 NJ 
0.2 NJ 
NI 

0.2 NJ 
NI 
NI 
NI 
NI 
NI 
NI 

0.2 NJ 

NI 
NI 
NI 
NI 
NI 
NI 

NI 
0.5 NJ 
0.5 NJ 
NI 

0.7 NJ 
0.8 NJ 
NI 

0.6 NJ 
0.7 NJ 
NI 

1.5 NJ 
NI 
NI 

0.5 NJ 
0.5 NJ 
0.5 NJ 
NI 
NI 
NI 
NI 
NI 

DECANE A 
HEPTADECANE A 
HEXADECANE A 
ISOPROPYL ALCOHOL A 
NONADECANE A 

.PENTADECANE A 
PENTADECANE, 2,6,10,14-TETRAMETHYL- A 
TETRADECANE A 
TRIDECANE A 
TRIDECANE B 
UNKNOWN A 
UNKNOWN B 
UNKNOWN ALKANE A 
UNKNOWN ALKANE B 
UNKNOWN ALKANE C 
UNKNOWN ALKANE D 
UNKNOWN ALKANE#! A 
UNKNOWN ALKANE #2 A 
UNKNOWN ALKANE #3 A 

Notes: 
ND ( ) - Parameter not-detected at the limit stated in parenthesis. 
N] - Parameter is a tentively indentified compound (TIC) and 

represents an estimated value. 
J - Parameter concentration is estimated value. 
NR - No reguJartory criteria established. 
ID - Inadequate data to develop criterion, 
ft. - Feet below ground surface. 
NA - Parameter not analyzed. 
NI - Not identified 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

CRA 7JN7(12) 
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TABLE 5.U 

SWMU #33 • 
FORMER SOUTH RETENTION POND 

SUMMARY OF DETECTED TIC RESULTS IN SOIL SAMPLES 
RCRA FACILITY INVESTIGATION REPORT 

GENERAL MOTORS CORPORATION 
PONTIAC, MICHIGAN 

Location: 
Sample Interval: 
Sample ID: 
Sample Date: 

BH-33-3 
26-28ft. 

s-ym-nim-DS-osi 
12110198 

BH'33-4 
16'18ft. 

S-7097-I2I69S-DS-05S 
12116/98 

BH-33-4 
20-22 ft. 

S-70g7-12369S-DS-0S9 
12/16198 

Parameter 

TCL Volatile Organic Compounds TIC fmg/kg^ 

ISOPROPYL ALCOHOL A 
SUBSTTFUTED ALKANE A 
SUBSTITUTED ALKANE #1 A 
UNDECANE A 
UNKNOWN ALKANE A 
UNKNOWN ALKANE #1 A 

TCL Semi-volatile Organics TIC(mg/ke) 

DECANE A 
HEPTADECANE A 
HEXADECANE A 
NONADECANE A 
PENTADECANE A 
PENTADECANE, 2,6,10,M-TETRAMETHYL A 
PENTADECANE, 2,6,10,14-TETRAMETHYL- A 
TETRADECANE A 
TRIDECANE A 
TRIDECANE B 
UNKNOWN A 
UNKNOWN B 
UNKNOWN C 
UNKNOWN ALKANE A 
UNKNOWN ALKANE B 
UNKNOWN ALKANE C 
UNKNOWN, ALKANE D 
UNKNOWN ALKANE E 
UNKNOWN ALKANE #1 A 
UNKNOWN ALKANE #2 A 
UNKNOWN HALOGENATED HYDROCARBON A 

AppendixIX-Semi-volatileTIC fmg/k^^ 

DECANE A 
HEPTADECANE A 
HEXADECANE A 
ISOPROPYL ALCOHOL A 
NONADECANE A 
PENTADECANE A 
PENTADECANE, 2,6,10,14-TErRAMErHYL- A 
TETRADECANE A 
TRIDECANE A 
TRIDECANE B 
UNKNOWN A 
UNKNOWN B 
UNKNOWN ALKANE A 
UNKNOWN ALKANE B 
UNKNOWN ALKANE C 
UNKNOWN ALKANE D 
UNKNOWN ALKANE #1 A 
UNKNOWN ALKANE #2 A 
UNKNOWN ALKANE #3 A 

Notes: 
ND ( ) - Parameter not-detected at the limit stated in parenthesis. 
NJ - Parameter is a tentively indentified compound (TIC) and 

represents an estimated value. 
J - Parameter concentration is estimated value. 
NR - No regulartory criteria established. 
ID - Inadequate data to develop criterion, 
ft. • Feet below ground surface. 
NA - Parameter not analyzed. 
NI - Not identified 

3NJ 
0.16 NJ 
0.24 NJ 
0.27 NJ 
0.15 NJ 
0.47 NJ 

0.7 NJ 
0.9 NJ 
0.7 NJ 
NI 
INJ 
1.3 NJ 
NI 
INJ 
0.9 NJ 
0.8 NJ 
NI 
NI 
NI 

0.7 NJ 
0.7 NJ 
NI 
NI 
NI 
NI 
NI 
NI 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NI 
0.4 NJ 
0.4 NJ 
0.61 NJ 
NI 

0.5 NJ 
0.6 NJ 
0.5 NJ 
0.4 NJ 
NI 
INJ 
0.4 NJ 
0.4 NJ 
0.4 NJ 
NI 
NI 
NI 
NI 
NI 

NI 
NI 
NI 
NI 
NI 
NI 

0.7 NJ 
0.6 NJ 
0.6 NJ 
NI 

0.8 NJ 
NI 
INJ 
0.7 NJ 
0.9 NJ 
NI 

0.7 NJ 
NI 
NI 

0.12 NJ 
0.6 NJ 
0.6 NJ 
NI 
NI 

0.14 NJ 
NI 
NI 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
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TABLE 5.12 

SWMU #33 
FORMER SOUTH RETENTION POND 

SUMMARY OF DETECTED TIC RESULTS IN SOIL SAMPLES 
RCRA FACILITY INVESTIGATION REPORT 

GENERAL MOTORS CORPORATION 
PONTIAC, MICHIGAN 

Location: BH-33-4 BH-33-5 BH-33-6 
Sample IntervaU 20-22 ft. 28-30ft. 22-24 ft. 

Sample ID: S-7097-m698-DS-060 S-7097-I2099S-DS-047 S-7097-121198-DS-057 

Sample Date: 12/16/98 1219/98 12/11/98 

Duplicate 
Parameter 

TCL Volatile Organic Compounds TIC (me/kg) 

ISOPROFYL ALCOHOL A NI NI NI 
SUBSTTTUTED ALKANE A NI NI 0.13 NJ 
SUBSTITUTED ALKANE #1 A NI NI NI 
UNDECANE A NI NI 0.14 NJ 
UNKNOWN ALKANE A NI NI 0.26 NJ 
UNKNOWN ALKANE #1 A NI NI 0.25 NJ 

TCL Semi-volatile Oreanics TlCfme/ke) 

DECANE A 0.7 NJ NI 0.8 NJ 
HEPTADECANE A 0.8 NJ NI 0.8 NJ 
HEXADBCANE A 0.7 NJ NI 0.7 NJ 
NONADECANE A NI NI NI 
PENTADECANE A 0.9 NJ NI INJ 
PENTADECANE, 2,6,10,14-TErRAMETHYL A NI NI NI 
PENTADECANE, 2,6,10,14-TErRAMETHYL- A 1.2 NJ NI NI 
Ih'lKADECANE A 0.9 NJ NI 0.9 NJ 
TRIDECANE A INJ NI 0.9 NJ 
TRIDECANE B 0.7 NJ NI 0.7 NJ 
UNKNOWN A 0.9 NJ 0.8 NJ NI 
UNKNOWN B NI 0.2 NJ NI 
UNKNOWN C NI 0.2 NJ NI 
UNKNOWN ALKANE A 0.17 NJ NI 1.2 NJ 
UNKNOWN ALKANE B 0.7 NJ NI 0.7 NJ 
UNKNOWN ALKANE C NI NI 0.7 NJ 
UNKNOWN ALKANE D NI NI NI 
UNKNOWN ALKANE E NI NI NI 
UNKNOWN ALKANE #1 A 0.17 NJ NI NI 
UNKNOWN ALKANE #2 A 0.12 NJ NI NI 
UNKNOWN HALOGENATED HYDROCARBON A NI 0.6 NJ NI 

AonendixIX-Semi-volatileTIC fme/kei 

DECANE A NA NA NA 
HEPTADECANE A NA NA NA 
HEXADECANE A NA NA NA 
ISOPROFYL ALCOHOL A NA NA NA 
NONADECANE A NA NA NA 
PENTADECANE A NA NA NA 
PENTADECANE, 2,6,10,14-TErRAMETHYL- A NA NA NA 
TETRADECANE A NA NA NA 
TRIDECANE A NA NA NA 
TRIDECANE B NA NA NA 
UNKNOWN A NA NA NA 
UNKNOWN B NA NA NA 
UNKNOWN ALKANE A NA NA NA 
UNKNOWN ALKANE B NA NA NA 
UNKNOWN ALKANE C NA • NA NA 
UNKNOWN ALKANE D NA NA NA 
UNKNOWN ALKANE #1 A NA NA NA 
UNKNOWN ALKANE #2 A NA NA NA 
UNKNOWN ALKANE #3 A NA •NA NA 

Notes: 
ND ( ) - parameter not-detected at the limit stated in parenthesis. 
NJ - Parameter is a tentively indentified compound (TIC) and 

represents an estimated value. 
J - Parameter concentration is estimated value. 
NR - No regulartory criteria established. 
ID - Inadequate data to develop criterion, 
ft. - Feet below ground surface. 
NA - Parameter not analyzed. 
NI - Not identified 
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TABLE 5.13 

SWMW#34 
NORTH RETENTION POND 

SUMMARY OF DETECTED TCLTTAL RESULTS IN SOIL SAMPLES 
RCRA FACILITY INVESTIGATION REPORT 

GENERAL MOTORS CORPORATION 
PONTIAC, MICHIGAN 

Location: SD-34-1 BH-34-1 

Sample Intenal: 0-1 ft. 2-4A 
Sample ID: SD-7OT7-12M98-77-M0 S.7097-I20398-T 

Sample Date: 1214198 12/3/98 

Parameter GIDCV(l) 

TCL Semi-volatile Orcanics tme/kEl 

2-MCTHYLNAPHTHALENE 40,000 0.2 J ND(0.3) 
ACENAPHTHENE 200,000 1.9 ND(0.3) 
ANTHRACENE 1,000,000 4.5 ND(0.3) 
BENZO(A)ANTHRACENE 100 12 0.1 J 
BENZO(A)PYRENE 10 12 0.1 J 
BENZO(B)FLUORANTHENE 100, 13 0.1 J 
BENZ0{G,H4)PERYLENE 9,100 4.2 0.1 J 
BENZO(K)FLUORANTHENE 1,000 11 0.1 J 
BIS(2-ErHYLHEXYL) PHTHALATE 10,000 4.1 ND(0.3) 
CARBAZOLE 3,700 2.9 ND(0.3) 
CHRYSENE 10,000 14 0.2 J 
DI-N-OCTYL PHTHALATE 28,000 0.1 J ND(0.3) 
DIBENZ(A,H) ANTHRACENE 10 1.4 ND(0.3) 
DIBENZOFURAN ID 1.3 ND(03) 
FLUORANTHENE 180,000 33 0.4 
FLUORENE 130,000 2.8 ND(0.3) 
INDENO(l,23-CD)PYRENE 100 7 O.IJ 
NAPHTHALENE 80,000 0.3 ND(0.3) 
PHENANTHRENE 8,000 26 0.2J 
PYRENE 110,000 28 0.3J 

ALUMINUM, lUI AL 660,000 2320 6340 
ANTIMONY, TOTAL 1,200 U{0.04) J U(0.05) J 
ARSENIC, TOTAL 61 3.9 5.7 
BARIUM, lO'lAL 250,000 15 32 
BERYLLIUM, lUl AL 3,100 0.17 0.28 
CADMIUM, TOTAL 4,100 0.33 0.21 
CALCIUM, TOTAL NR 58,400 37,600 
CHROMIUM, TOTAL 17,000 (2) 6 10 
COBALT, TO'l'AL 18,000 4.12 4.69 
COPPER, TOTAL 140,000 10.1 10.7 
IRON, lO'lAL 1,000,000 6,440 11300 
LEAD, TOTAL 900 15.5 11 
MAGNESIUM, TO TAL 1,000,000 11,900 11,800 
MANGANESE, TOTAL 170,000 228 323 
MERCURY, TOTAL 1,100 ND(O.l) 0.03 J 
NICKEL, TOTAL 270,000 11.4 12.9 
POTASSIUM, TOTAL NR ND(400) 660 
SELENIUM, TOTAL 18,000 0.6 0.7 
SILVER, TOTAL 17,000 0.03 0.06 
SODIUM, lOTAL 1,000,000 510 187 
THALLIUM, TOTAL 240 0.16 0.19 
VANADIUM, TOTAL 10,000 9 17 
ZINC, TOTAL 1,000,000 59 44 

Notes: 
ND ( ) - Parameter not-detected at the limit stated in parenthesis. 
U ( ) - Parameter is qualified as not -detect at the limit stated in parenthesis. 
J - Parameter is estimated value. 
NR - No regulartory criteria established. 
ID - Inadequate data to develop criterion. 
ft. - Feet below ground surface. 
- Parameter not sampled. 
(1) - Generic Industrial Soil Direct Contact Value, MDEQ ERD Operational Memorandum No. 18, (tme 6,2000. 
(2) - Value is for Chromium VI. 
(3) - Criteria for total PCB's. 

Boxed values represent parameters which exceeded Generic Industrial Soil Direct Contact Value Criteria. 

BH-34-1 

S-7097-120398'TJ-042 
1213198 

Uupitcate 

ND(0.3) 
ND(0.3) 
ND(0.3) 
ND(0.3) 
ND(0.3) 
ND(O^) 
ND(0.3) 
ND(0.3) 
ND(0.3) 
ND(0.3) 
ND(0.3) 
ND(03) 
ND(03) 
ND(0.3) 
ND(0.3) 
ND(0.3) 
ND(0.3) 
ND(0.3) 
ND(0.3) 
ND(0.3) 

6,680 
U(0.03)J 

4.3 
35 
0.23 
0.23 

49,800 
11 
4.76 
10.4 

13,000 
6.38 

13,600 
353 

ND(O.l) 
13.1 
680 
0.9 
0.05 
262 
0.18 
17 
39 
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TABLE 5.13 

SWMW#34 
NORTH RETENTION POND 

SUMMARY OF DETECTED TCL/TAL RESULTS IN SOIL SAMPLES 
RCRA FACIUTY INVESTIGATION REPORT 

GENERAL MOTORS CORPORATION 
PONTIAC, MICHIGAN 

Location: BH-34-2 BH-34-3 BH-34-4 
Sample Interval: 2-tft. 2-4ft. 2Afi. 
Sample ID: S-7097'120398'TJ-03S-7097-120398-TJ'038 S-7097-I20898-77-046 
Sample Date: 1213198 1213198 1218198 

Parameter GlDCVil) 

TCL Semi-volatile Organics (mg/^R) 

2-METHYLNAPHTHALENE 40,000 ND(0.3) ND{0.3) ND{0.3) 
ACENAPHTHENE 200,000 ND(0.3) ND(0.3) ND(0.3) 
ANTHRACENE 1,000,000 ND(0.3) ND(0.3) ND(0.3) 
BENZO(A)ANTHRACENE 100 ND(0.3) ND(0.3) ND(0.3) 
BENZO(A)PYRENE 10 ND{0.3) ND(0.3) ND{0.3) 
BENZO(B)FLUORANTHENE 100 ND{0.3) ND(0.3) ND(0.3) 
BENZO(G,H,I)PERYLENE 9,100 ND(0.3) ND{0.3) ND{0.3) 
BENZO(K)FLUORANTHENE 1,000 ND(0.3) ND(0.3) ND(0.3) 
BIS{2-ETHYLHEXYL) PHTHALATE 10,000 ND(0.3) ND(0.3) ND{0.3) 
CARBAZOLE 3,700 ND(03) ND(0.3) ND(0.3) 
CHRYSENE 10,000 ND(0.3) ND(0.3) ND(0.3) 
DI-N-OCTYL PHTHALATE 28,000 ND{0.3) ND(0.3) ND(0.3) 
DIBENZ(AJi) ANTHRACENE 10 ND(0.3) ND{0.3) ND(0.3) 
DIBENZOFURAN ID ND(0.3) ND(0.3) ND(0.3) 
FLUORANTHENE 180,000 ND(0.3) ND(0.3) ND(0.3) 
FLUORENE 130,000 ND(0.3) ND(0.3) ND(0.3) 
INDENO(l,2,3-CD)PYRENE 100 ND{0.3) ND(03) ND(0.3) 
NAPHTHALENE 80,000 ND(0.3) ND(0.3) ND(0.3) 
PHENANTHRENE 8,000 ND(0.3) ND{0.3) ND(0.3) 
PVRENE 110,000 0.06 J ND(0.3) ND(0.3) 

TAL Metals fme/kel 

ALUMINUM, TOTAL 660,000 6,960 6390 6370 
ANTIMONY, TOTAL 1,200 U{0.08)J 0.07 U(0.03) J 
ARSENIC, TOTAL 61 5.4 5.08 6.5 
BARIUM, TOTAL 250,000 35 28 37 
BERYLLIUM, TOTAL 3,100 0.32 0.24 0.31 
CADMIUM, TOTAL 4,100 0.22 0.29 0.19 
CALCIUM, TOTAL NR 64,400 64300 70300 
CHROMIUM, TOTAL 17,000 (2) 12 11 11 
COBALT, TOTAL 18,000 5.52 4.85 6.39 
COPPER, TOTAL 140,000 12.8 12.5 31.2 
IRON, TOTAL 1,000,000 13,700 15,900 15300 
LEAD, TOTAL 900 8.94 7.08 7.41 
MAGNESIUM, TOTAL 1,000,000 18,300 20300 20300 
MANGANESE, TOTAL 170,000 277 298 306 
MERCURY, TOTAL 1,100 0.03 J ND{0.1) ND(O.l) 
NICKEL, TOTAL 270,000 15.7 15.3 18.2 
POTASSIUM, TOTAL NR 1,040 1,070 1,230 
SELENIUM, TOTAL 18,000 0.6 0.4 J 0.4 J 
SILVER, TOTAL 17,000 0.06 ND(0.02) 0.07 J 
SODIUM, TOTAL 1,000,000 189 410 131 
THALLIUM, TOTAL 240 0.20 0.27 0.35 
VANADIUM, TOTAL 10,000 19 19 16 
ZINC, TOTAL 1,000,000 44 50 43 

Noles: 
ND ( ) - Parameter not-detected at the limit stated in parenthesis. 
U ( ) - Parameter is qualified as not -detect at the limit stated in parenthesis. 
J - Parameter is estimated value. 
NR - No regulartory criteria established. 
ID - Inadequate data to develop criterion. 
ft. - Feet below ground surface. 
- Parameter not sampled. 
(1) - Generic Industrial Soil Direct Contact Value, MDEQ ER0 Operational Memorandum No. 18, Jurw 6,2000. 
(2) - Value is for Chromium VI. 
(3) - Criteria for total PCB's. 

Boxed values represent parameters which exceeded Generic Industrial Soil Direct Contact Value Criteria. 
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TABLE 5.14 

Location: 
Sample Interval: 
Sample ID: 
Sample Date: 

SWMU#34 
NORTH RETENTION POND 

SUMMARY OF DETECTED APPENDIX IX RESULTS IN SOIL SAMPLES 
RCRA FACILITY INVESTIGATION REPORT 

GENERAL MOTORS CORPORATION 
PONTIAC, MICHIGAN 

SD-34-2 
0-1 ft. 

SD-7097-12039S-TJ-041 
1213198 

Parameter GIDCVd) 

Appendix IX - Semi-Volatile Organics (mg/ke) 

BENZO(A)ANTHRACENE 
BENZO(A)PYRENE 
BENZO(B)FLUORANTHENE 
BENZO(G,H,I)PERYLENE 
BENZO(K)FLUORANTHENE 
BIS(2-ETHYLHEXYL) PHTHALATE 
CHRYSENE 
DIBENZ(A,H)ANTHRACENE 
FLUORANTHENE 
INDENO(l,2,3-CD)PYRENE 
PHENANTHRENE 
PYRENE 

100 
10 
100 

9,100 
1,000 

10,000 
10,000 

10 
180,000 

100 
8,000 

110,000 

0.2 J 
0.3 
0.3 

0.2 J 
0.3 

0.1 J 
0.4 

0.04 J 
0.9 

0.3 J 
0.4 
0.6 

Appendix IX - Metals (mg/kgl 

ANTIMONY, TOTAL 
ARSENIC, TOTAL 
BARIUM, TOTAL 
BERYLLIUM, TOTAL 
CADMIUM, TOTAL 
CHROMIUM, TOTAL 
COBALT, TOTAL 
COPPER, TOTAL 
LEAD, TOTAL 
MERCURY, TOTAL 
NICKEL, TOTAL 
SELENIUM, TOTAL 
SILVER, TOTAL 
THALLIUM, TOTAL 
VANADIUM, TOTAL 
ZINC, TOTAL 

1,200 
61 

250,000 
3,100 
4,100 

17,000 (2) 
18,000 
140,000 
900 
1,100 

270,000 
18,000 
17,000 
240 

10,000 
1,000,000 

U(0.04)] 
5.4 
36 
0.31 
0.21 
13 
6.35 
13.3 
8.25 

0.02 J 
17.1 
0.9 
0.05 
0.24 
20 
55 

Notes: 

ND ( ) - Parameter not-detected at the limit stated in parenthesis. 
U ( ) - ParameterTs qualified as not-detected at the limit stated in parenthesis. 

J - Parameter is estimated value. 
NR - No regulartory criteria established. 
ID - Inadequate data to develop criterion. 
ft. - Feet below ground surface. 
~ Parameter not sampled. 

(1) - Generic Industrial Soil Direct Contact Value, MDEQ ERD Operational Memorandum No. 18, June 6,2000. 
(2) - Value is for Chromium VI. 
(3) - Criteria for total PCB's. 

I 1 Boxed values represent parameters which exceeded Generic Industrial Soil Direct Contact Value Criteria. 

CRA 7097 (12) 
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TABLE 5.15 

SWMU#34 
NORTH RETENTION POND 

SUMMARY OF DETECTED TIC RESULTS IN SOIL SAMPLES 
RCRA FAaLITY INVESTIGATION REPORT 

GENERAL MOTORS CORPORATION 
PONTIAC, MICHIGAN 

Location: 
Sample Interval: 
Sample ID: 
Sample Date: 

SD-34-1 
0-1 ft. 

SD-7097-120498-TJ-040 
1214198 

SD-34-2 
0-1 ft. 

SD-7097-120398-T1-041 
1213198 

BH-34-1 
2-4ft. 

S-7097-120398-Tf-043 
1213198 

Parameter 

TCL Volatile Organic Compounds (mg/kg) 

UNKNOWN A 
UNKNOWN ALKANE A 
UNKNOWN ALKANE #1 A 
UNKNOWN ALKANE #2 A 
UNKNOWN ALKANE #3 A 

0.29 N] 
NI 
NI 
NI 
NI 

NA 
NA 
NA 
NA 
NA 

NI 
NI 
NI 
NI 
NI 

TCL Semi-volatile Oreanics (mg/kgl 

(6H)CYCLOBUTA[JKlPHENANTHRENE A 4.9 NJ 
.GAMMA.-SITOSTEROL A NI 
llH-BENZOaUORENE ISOMER A 4.8 NJ 
IlH-BENZOaUORENE ISOMER B 3.7 NJ 
2-PROPENOIC ACID, 2-METHYL-, DODECY A 3.8 NJ 
7H-BENZIDEJANTHRACEN-7-ONE A 2.5 NJ 
9,10-ANTHRACENEDIONE A 2.1 NJ 
BENZO(E)PYRENE A 8 NJ 
DODECANE A NI 
HEFTADECANE A NI 
HEXADECANE A NI 
METHYLPYRENE ISOMER A 1.9 NJ 
NONADECANE A NI 
PENTADECANE A NI 
PENTADECANE, 2,6,10,14-TETRAMErHYL- A NI 
TETRADECANE A NI 
TRIDECANE A NI 
UNKNOWN A 2.3 NJ 
UNKNOWN B NI 
UNKNOWN C NI 
UNKNOWN ALDEHYDE A NI 
UNKNOWN ALKANE A NI 
UNKNOWN ALKANE B NI 
UNKNOWN ALKANE C NI 
UNKNOWN ALKANE D NI 
UNKNOWN PAH A 3.1 NJ 

Appendix IX - Semi-volatUe TIC (mg/kgl 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NI 
0.4 NJ 
NI 
NI 
NI 
NI 
NI 
NI 
NI 
NI 
NI 
NI 
NI 

0.3 NJ 
NI 
NI 
NI 

0.6 NJ 
0.3 NJ 
0.5 NJ 
0.3 NJ 
0.4 NJ 
0.5 NJ 
0.5 NJ 
0.3 NJ 
NI 

HEPTADECANE A 
HEXADECANE A 
PENTADECANE A 
TETRADECANE A 
UNKNOWN A 
UNKNOWN ALKANE A 
UNKNOWN ALKANE B 
UNKNOWN ALKANE C 
UNKNOWN ALKANE D 
UNKNOWN ALKANE E 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

0.4 NJ 
0.3 NJ 
0.4 NJ 
0.4 NJ 
0.8 NJ 
0.5 NJ 
0.3 NJ 
0.3 NJ 
0.3 NJ 
0.4 NJ 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

Notes; 
ND ( ) - Parameter not-detected at the limit stated in parenthesis. 
NJ - Parameter is tentively identified compound (TIC) and represents an estimated value. 
J - Parameter is estimated value. 
NR - No regulaitoiy criteria established. 
ID - Inadequate data to develop criterion. 
ft. - Feet below ground surface. 
NA - Parameter not analyzed. 
NI - Not identified. 

CRA 7097 (12) 



Page 2 of 2 

TABLE 5.15 

SWMU#34 
NORTH RETENTION POND 

SUMMARY OF DETECTED TIC RESULTS IN SOIL SAMPLES 
RCRA FAQUTV INVESTIGATION REPORT 

GENERAL MOTORS CORPORATION 
PONTIAC, MICHIGAN 

Location: 
Sample Interval: 
Sample IP: 
Sample Date: 

Parameter 

TCL Volatile Organic Compounds (mg/kg) 

UNKNOWN A 
UNKNOWN ALKANE A 
UNKNOWN ALKANE #1 A 
UNKNOWN ALKANE #2 A 
UNKNOWN ALKANE #3 A 

TOl. Seini-volaHle Organics (mg/kg) 

(6H)CYCL0BUTA[JK]PHENANTHRENE A 
GAMMA.-SITOSTEROL A 
UH-BENZOFLUORENE ISOMER A 
UH-BENZOFLUORENE ISOMER B 
2-PROFENOIC ACID, 2-METHYL-, DODECY A 
7H-BENZ1DE)ANTHRACEN-7-0NE A 
9,10-ANTHRACENEDIONE A 
BENZ0(E)PYRENE A 
DODECANE A 
HEPTADECANE.A 
HEXADECANE A 
METHYLPYRENE ISOMER A 
NONADECANE A 
PENTADECANE A 
PENTADECANE, 2,6,10,14-TErRAMErHYL- A 
TETRADECANE A 
TRIDECANE A 
UNKNOWN A 
UNKNOWN B 
UNKNOWN C 
UNKNOWN ALDEHYDE A 
UNKNOWN ALKANE A 
UNKNOWN ALKANE B 
UNKNOWN ALKANE C 
UNKNOWN ALKANE D 
UNKNOWN PAH A 

Apppnriix IX - Semi-volatile TIC fmg/ke) 

HEPTADECANE A 
HEXADECANE A 
PENTADECANE A 
TETRADECANE A 
UNKNOWN A 
UNKNOWN ALKANE A 
UNKNOWN ALKANE B 
UNKNOWN ALKANE C 
UNKNOWN ALKANE D 
UNKNOWN ALKANE E 

BH-34-I 
2.4ft. 

S-7097-120398-TJ-042 
1213198 

Duplicate 

0.36 N] 
N1 
N1 
N1 
N1 

NI 
NI 
NI 
NI 
NI 
NI 
NI 
NI 
NI 

0,2 NJ 
0,2 NJ 
NI 
NI 

0,3 NJ 
NI 

0,2 NJ 
NI 

0,5 NJ 
0,3 NJ 
0,2 NJ 
NI 

0,4 NJ 
0,3 NJ 
0,3 NJ 
NI 
NI 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

BH-34-2 
24ft. 

S-7O97-120398-TJ-039 
1213198 

NI 
NI 
NI 
NI 
NI 

NI 
NI 
NI 
NI 
NI 
NI 
NI 
NI 
NI 

0,3 NJ 
NI 
NI 
Ml 

0,4 NJ 
0,5 NJ 
0,3 NJ 
0,3 NJ 
0,6 NJ 
0,4 NJ 
0,6 NJ 
NI 

0,4 NJ 
0,5 NJ 
NI 
NI 
NI 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

BH-34-3 
24ft. 

S-7097-120398-Tf-038 
1213198 

NI 
NI 
NI 
NI 
NI 

NI 
NI 
NI 
NI 
NI 
NI 
NI 
NI 
NI 

0,2 NJ 
0,2 NJ 
NI 
NI 

0,2 NJ 
0,4 NJ 
NI 
NI 

0,3 NJ 
0,3 NJ 
NI 
NI 

0,2 NJ 
0,2 NJ 
0,2 NJ 
0,2 NJ 
NI 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

BH-344 
24ft. 

S-7097-120898-Tf-046 
1218198 

0,14 NJ 
0,36 NJ 
0,39 NJ 
0,22 NJ 
0,21 NJ 

NI 
NI 
NI 
NI 
NI 
NI 
NI 
NI 

0,9 NJ 
0,7 NJ 
0,7 NJ 
NI 

0,6 NJ 
0,9 NJ 
1,1 NJ 
0,9 NJ 
0,9 NJ 
INJ 
NI 
NI 
NI 

0,6 NJ 
NI 
NI 
NI 
NI 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

Notes: 
ND ( ) - Parameter not-detected at the limit statec 
NJ - Parameter is tentively identified compound (TICJ and represents an estimated vaiue, 
J - Parameter is estimated value, 
NR - No regulartory criteria established, 
ID - Inadequate data to develop criterion, 
ft, - Feet below ground surface, 
NA - Parameter not analyzed, 
NI - Not identified. 

CRA7m7(12) 
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TABLE 5.16 

SUMMARY OF DETECTED ANALYTES 
IN PERCHED GROUNDWATER 

RCRA FACILITY INVESTIGATION REPORT 
GENERAL MOTORS CORPORATION 

PONTIAC, MICHIGAN 

Sample Location Federal Industrial & Groundwater MW3-1 
Sample ID # GW-7097-081700 Maximum Commercial Contact -Tf-001 

Date Sampled Contaminant Drinking Water Criteria ' 8/17/00 

QA/QC Level Criteria' Groundwater 

Benzene 5 5 11,000 ND(0.50)'' 

cis-l,2-Dichloroethene 70 70 200,000 ND(0.50) 

Vinyl Chloride 2 2 570 ND(0.50) 

Semi-Volatile Oreanic Compounds (ue/L) NA® NA ND 

Polvchlorinated Biohenvls (PCBs) (ue/L) 0.5 0.5 3.3 ND(0.08) 

Total Metals (ue/L) 

Aluminum 50-200 (SMCL)® 50 64,000,000 116 

Antimony 6 6 68,000 0.25 

Arsenic 50 50 4,300 24.2 

Barium 2000 2,000 14,000,000 429 

Calcium NV ID' ID 323,000 

Copper 1,000 (AL)'' 1,000 7,400,000 ND(IO) 

Iron 300 (SMCL) 300 58,000,000 11,100 

Lead 15 (AL) 4 ID 0.75 

Magnesium NV 1,100,000 1,000,000,000 95,400 

Manganese 50 (SMCL) 50 9,100,000 1,360 

Nickel NV 100 74,000,000 224 

Potassium NV NV NV 9,200 

Selenium 50 50 970,000 23.3 

Silver 100 (SMCL) 98 1,500,000 0.36 

Sodium NV 350,000 1,000,000,000 790,000 

Zinc 5000 (SMCL) 5,000 110,000,000 ND(IO) 

MW3-1 
-TJ-002 

8/17/00 

Groundwater/Duplicate 

ND(0.50) 

ND(0.50) 

ND(0.50) 

ND 

ND(0.08) 

ND(50) 

ND(0.25) 

25.8 

434 

327,000 

ND{10) 

11,300 

0.56 

95,000 

1,330 

228 

9,290 

27.4 

ND(0.25) 

810,000 

ND(IO) 

'age 1 of 2 

MW31-1 
-77-003 

8/17/00 

Groundwater 

3.0 

1.0 

14 

ND 

ND(0.08) 

1^20 

ND(0.25) 

33.3 

252 

186000 J 

12.3 

14,700 

5.06 

52,600 

1,340 

ND(20) C? 
7,770 

ND(IO) 

ND{0.25) 

570,000 

33.5 



TABLE 5.16 

SUMMARY OF DETECTED ANALYTES 
IN PERCHED GROUNDWATER 

RCRA FACILITY INVESTIGATION REPORT 
GENERAL MOTORS CORPORATION 

PONTIAC, MICHIGAN 

% age 2 of 2 

Sample Location Federal Industrial & Groundwater MW3-1 MW3-1 MW31-1 
Sample ID # G W-7097-081700 Maximum Commercial Contact -TJ-OOl -TJ-002 -77-003 

Date Sampled Contaminant Drinking Water Criteria ̂  8/17/00 8/17/00 8/17/00 

QAJQC Level Criteria * Groundwater Groundwater/Duplicate Groundwater 
Dissolved Metals (ue/L) 

Antimony 6 6 68,000 0.39 1.2 0.93 

Arsenic 50 50 4,300 25.9 25.8 37.6 

Barium 2000 2,000 14,000,000 455 444 251 

Calcium NV ID ID 335,000 310,000 176,000 

Copper 1,000 (AL) 1,000 7,400,000 ND(IO) ND(IO) 15.4 

Iron 300 (SMCL) 300 58,000,000 11,800 11,000 10,600 

Lead 15 (AL) 4 ID 0.32 0.37 ND(O.IO) 

Magnesium NV 1,100,000 1,000,000,000 98,100 90,300 49,900 

Manganese 50 (SMCL) 50 9,100,000 , 1,400 1,370 1,280 

Nickel NV 100 74,000,000 244 196 ND(20) 

Potassium NV ID ID 9,430 10,100 7,830 

Selenium 50 50 970,000 29.4 29.7 13.7 

Sodium NV 350,000 1,000,000,000 835,000 775,000 562,000 

Zinc 5000 (SMCL) 5,000 110,000,000 ND(IO) 10.4 ND(IO) 

Notes: 

NV - No Value 
' Industrial & Commercial Drinking Water Criteria - MDEQ Operational Memorandum #18, June 6, 2000 

Groundwater Contact Criteria - MDEQ Operational Memorandum #18, June 6, 2000 

^ ID - Insufficient Data 

ND - Not detected at or above the detection limit in parentheses 

^ NA - Not Applicable 

' SMCL - Secondary Maximum Contaminant Level 

^ AL - Action Level 
—Underlined value exceeds Act 451, Part 201 Industrial/Commercial Drinking Water Criteria 
Italicized value exceeds Federal Maximum Contaminant Level 
I I Boxed value exceeds Act 451, Part 201 Industrial Groundwater Contact Criteria 



TABLE 5.17 

SUMMARY OF CHEMICALS OF POTENTIAL CONCERN (COPO FOR SWMU #3 
libNblCAL MUl UKS COKTUKAl lUN 

PONTIAC, MICHIGAN 

DETECTION RANGE OF Screening 
FREQUENCY (1) DETECTS (1) MEAN 95% UCL Level 

Parameter Units Detects / Total Min. - Max. (V (1) GIDCV(2) 

Semi-volatile Oreanics 
2-METHYLNAPHTHALENE mg/kg 1 / 10 0.3 0.17 0.19 40,000 
ACENAPHTHENE mg/kg 4 / 10 0.08 J - 1.5 0.28 0.50 200,000 
ANTHRACENE mg/kg 4 / 10 0.2] - 2.6 0.44 0.87 1,000,000 
BENZO(A)ANTHRACENE mg/kg 5 / 10 0.1] - 3.2 0.55 1.42 100 
BENZ0(A)PYRENE mg/kg 5 / 10 0.1] - 2.6 0.48 1.13 10 
BENZ0(B)FLU0RANTHENE mg/kg 5 / 10 0.1] - 3.3 0.54 1.30 100 
BENZ0(G,H,I)PERYLENE mg/kg 5/10 0.06] - 1.2 0.28 0.53 9,100 
BENZ0(K)FLU0RANTHENE mg/kg 5 / 10 0.09] - 1.4 0.34 0.70 1,000 
BIS(2-ETPrYLHEXYL) PHTHALATE mg/kg 1 / 10 0.1] 0.15 0.16 10,000 
CARBAZOLE mg/kg 3 / 9 0.09] - 1.6 0.31 0.62 3,700 
CHRYSENE mg/kg 5/10 0.1] - 2.9 0.54 1.47 10,000 
DIBENZ0(A,H)ANTHRACENE mg/kg 5/10 0.06 - 0.4 0.14 0.23 10 
DIBENZOFURAN mg/kg 3/10 0.1] - 1.2 0.26 0.41 ID 
FLUORANTHENE mg/kg 5/10 0.3] - 9.7 1.51 11.02 180,000 
FLUORENE mg/kg 4/10 0.08] - 1.8 0.33 0.62 130,000 
INDENO(l,2,3-CD)PYRENE mg/kg 4 / 10 0.3] - 1.4 0.32 0.55 100 
NAPHTHALENE mg/kg 3 / 10 0.06] - 0.8 0.20 0.33 80,000 
PHENANTHRENE mg/kg 5/10 0.2] - 12 1.68 11.88 8,000 
PHENOL mg/kg 3 / 10 0.1] - 0.4 0.19 0.24 12,000 
PYRENE mg/kg 6 / 10 0.07] - 8.3 1.27 9.10 110,000 

AR^L0R1254 '' ^ ^ mg/kg 2 / 10 0.05] - 0.13] 0.13 0.40 9.9(3) 

Metals 
ALUMINUM, TOTAL mg/kg 9 / 9 2,370 - 9,040 5,871.11 7326.97 660,000 
ANTIMONY, TOTAL mg/kg 8/10 0.03] - 0.12 0.05 0.07 1300 
ARSENIC TOTAL mg/kg 10 / 10 3.5 - 8.1 5.34 6.06 61 
BARIUM, TOTAL mg/kg 10 / 10 12 - 115 40.50 73.80 250,000 
BERYLLIUM, TOTAL mg/kg 10 / 10 0.16 - 0.52 0.34 0.41 3,100 
CADMIUM, TOTAL mg/kg 10 / 10 0.16 - 0.46 0.26 0.31 4,100 
CALCIUM, TOTAL mg/kg 9 / 9 49,200 - 153,000 82,655.56 104385.94 NR 
CHROMIUM, TOTAL mg/kg 10 / 10 4.9 - 36 12.47 19.53 17,000 
COBALT, TOTAL mg/kg 10 / 10 3.23 - 8.79 5.27 6.40 18,000 
COPPER, TOTAL mg/kg 10 / 10 7.5 - 15.9 11.61 13.34 140,000 
IRON, TOTAL mg/kg 9 / 9 6/)30 - 16,000 10,666.67 12,995.32 1,000,000 
LEAD, TOTAL mg/kg 10 / 10 5.14 - 16.2 9.32 11.35 900 
MAGNESIUM, TOTAL mg/kg 9/9 10,300 - 24,800 18,288.89 21,405.65 1,000,000 
MANGANESE, TOTAL mg/kg 9 / 9 196 - 397 300.22 344.36 170,000 
MERCURY, TOTAL mg/kg 5 / 9 0.02] - 0.04] 0.04 0.05 1,100 
NICKEL, TOTAL mg/kg 10 / 10 9.6 - 24.1 15.49 19.94 270,000 
POTASSIUM, TOTAL mg/kg 6/9 650 - 1,900 828.78 1,219.26 NR 
SELENIUM, TOTAL mg/kg 4/10 0.3] - 0.9 0.40 0.51 18,000 
SILVER, TOTAL mg/kg 9 / 9 0.04] - 0.07 0.05 0.06 17,000 
SODIUM, TOTAL mg/kg 9 / 9 137 - 2,440 503.56 1,106.34 1,000,000 
THALLIUM, TOTAL mg/kg 10 / 10 0.1 - 0.42 0.20 0.26 240 
VANADIUM, TOTAL mg/kg 10 / 10 8 - 23 15.70 18.41 10,000 
ZINC, TOTAL mg/kg 10 / 10 26 - 65 40.20 46.35 1,000,000 

General Chemistrv 
CYANIDE, TOTAL mg/kg 2 / 10 

o
 

o
 0.27 0.30 250 

Notes: 
J - Parameter concentration is estimated value. 
NR - No regulartory criteria established. 
ID - Insufficient data to develop criterion. 
- Not Applicable 
COPC - Chemical of Potential Concern 
(1) Based on data collected from SWMU #3 sampling locations : BH-3-1, BH-3-2, BH-3-3, BH-3-4, BH-3-5. 
(2) - Generic Industrial Soil Direct Contact Value, MDEQ ERD Operational Memorandum No, 18, June 6,2000. 
(3) - Criteria for total PCB's. 
(4) - Value is for Chromium VI. 
(5) - Criteria for total xylenes. 

- Exceed Screening level 

CRA7097(12) 



TABLE 5.18 

SUMMARY OF CHEMICALS OF POTENTIAL CONCERN (COPC) IN SWMU #29 
GENERAL MOTORS CORPORATION 

PONTIAC, MICHIGAN 

DETECTION RANGE OF Screening 
FREQUENCY (1) DETECTS (1) MEAN 95% UCL Level 

Parameter Units Detects / Total Min. - Mict. (1) (V GIDCV(2) 

ETHYLBENZENE mg/kg 1 / B 0.12 0.04 0.06 140 
M,P-XYLENES mg/kg 1 / 7 0.63 0.13 0.46 150(5) 
O-XYLENE mg/kg 1 / 7 0.22 0.05 0.14 150(5) 
TETRACHLOROETHENE (PCE) mg/kg 1 / 8 0.04] 0.03 0.03 88 
TOLUENE mg/kg 1 / 8 0.043 J 0.03 0.03 250 

Semi-volatile Oreanics 
ACENAPHTHENE mg/kg 3 / 8 0.07 J - 0.6 0.20 0.36 200,000 
ANTHRACENE mg/kg 4 / 8 0.05 J - 0.5 0.20 0.34 1,000,000 
BENZO(A)ANTHRACENE mg/kg 4 / 8 0.1 J - 1.1 0.37 1.00 100 
BENZO(A)PYRENE mg/kg 4/8 0.1 J - 1 0.33 0.80 10 
BENZO(B)FLUORANTHENE mg/kg 4 / 8 O.IJ - 1 0.34 0.85 100 
BENZO(G,H,I)PERYLENE mg/kg 5/8 0.04 J - 0.5 0.20 0.30 9,100 
BENZO(K)FLUORANTHENE mg/kg 4 / 8 p

 

O
 

be
 

0.27 0.50 1,000 
CARBAZOLE mg/kg 3 / 7 0.04] - 0.02] 0.13 0.17 3,700 
CHRVSENE mg/kg 4 / 8 0.2] - 1.2 0.37 0.95 10,000 
D1BENZ(A,H)ANTHRACENE mg/kg 3 / 8 0.04] - 0.2] 0.13 0.22 10 
DIBENZOFURAN mg/kg 3 / 8 0.09 - 0.8 0.22 0.40 ID 
FLUORANTHENE mg/kg 6/8 0.09] - 1.8 0.61 4.39 180,000 
FLUORENE mg/kg 3 / 8 0.07] - 0.5 0.19 0.31 130,000 
lNDENO(l,2,3-CD)PYRENE mg/kg 5 / 8 0.04] - 0.6 0.23 0.61 100 
NAPHTHALENE mg/kg 2/8 0.07] - 0.1] 0.13 0.17 80,000 
PHENANTHRENE mg/kg 5 / 8 0.08] - 1.7 0.55 3.17 8,000 
PYRENE mg/kg 6 / 8 0.08] - 2 0.66 6.03 110,000 

Polvchlorinated Biohenvls IPCBsl 
AROCLOR1254 mg/kg 5 / 8 0.14] - 0.56 0.24 0.38 9.9(3) 
AROCLOR1260 mg/kg 5 / 8 0.03] - 0.1] 0.09 0.25 9.9(3) 

Metals 
ALUMINUM, TOTAL mg/kg 7 / 7 1,670 - 8,250 5,036.43 6,629.51 660,000 
ANTIMONY, TOTAL mg/kg 8 / 8 0.03] - 0.2 0.09 0.13 1,200 
ARSENIC, TOTAL mg/kg 8/8 2.1 - 6.1 4.22 5.17 61 
BARIUM, TOTAL mg/kg 8/8 18 - 147 56.56 101.63 250,000 
BERYLLIUM, TOTAL mg/kg 8/8 0.14 - 0.98 0.36 0.36 3,100 
CADMIUM, TOTAL mg/kg 8/8 0.15 - 1.06 0.42 0.62 4,100 
CALCIUM, TOTAL mg/kg 7 / 7 33,100 - 184,000 87,800.00 123,532.19 NR 
CHROMIUM, TOTAL mg/kg 8/8 2.8 - 41 14.29 26.62 17,000 (4) 
COBALT, lUlAL mg/kg 8 / 8 1.98 - 9.62 4.46 6.11 18,000 
COPPER, TOTAL mg/kg 8 / 8 4.88 - 19.4 11.51 14.56 140,000 
IRON, TOTAL mg/kg 7 / 7 2,450 - 15,600 10,140.00 13,086.90 1,000,000 
LEAD, TOTAL mg/kg 8/8 4.13 - 67.9 21.84 67.86 900 
MAGNESIUM, TOTAL mg/kg 7 / 7 11,000 - 98,200 34,885.71 56,285.93 1,000,000 
MANGANESE, TOTAL mg/kg 7 / 7 126 - 361 255.86 306.45 170,000 
MERCURY, TOTAL mg/kg 4 / 8 0.02] - 0.07] 0.05 0.06 1,100 
NICKEL, TOTAL mg/kg 8 / 8 7.3 - 45.8 17.43 31.83 270,000 
POTASSIUM, TOTAL mg/kg 4 / 7 570 - 1,100 521.43 773.29 NR 
SELENIUM, TOTAL mg/kg 3/8 0.4] - 0.7 0.45 0.54 18,000 
SILVER, TOTAL mg/kg 8/8 0.03 - 0.12 0.06 0.08 17,000 
SODIUM, TOTAL mg/kg 7 / 7 112 - 156 130.50 142.29 1,000,000 
THALLIUM, TOTAL mg/kg 8/8 0.06 - 0.27 0.16 0.21 240 
VANADIUM, TOTAL mg/kg 8 / 8 7 - 20 13.75 16.61 10,000 
ZINC, I'O l AL mg/kg 8/8 17 - 224 61.50 120.92 1,000,000 

COPC 

Notes: 
J - Parameter concentration is estimated vaiue. 
NR - No regulartory criteria established. 
ID - Insufficient data to develop criterion. 
- Not Applicable 
COPC - Chemical of Potential Concern 

(1) Based on data collected from SWMU #29 sampling locaHons; BH-29-1, BH-29-2, BH-29-3, BH-29-i, SS-29-1, SS-29-2, SS-29-3, SS-29-4. 
(2) - Generic Industrial Soil Direct Contact Value, MDEQ ERD Operational Memorandum No. 18, June 6,2000. 
(3) - Criteria for total PCB's. 
(4) - Value is for Chromium VI. 
(5) - Criteria for total xylenes. 
I I - Exceed Screening level 

CRA7097(12) 



TABLE 5.19 

SUMMARY OF CHEMICALS OF POTENTIAL CONCERN (COPC) FOR SWMU #31 
GENERAL MOTORS CORPORATION 

PONTIAC, MICHIGAN 

DETECTION RANGE OF Screening 
FREQUENCY (1) DETECTS (1) MEAN 95% UCL Level 

Parameter Units Detects / Total Min. - Max. (1) (1) GIDCVd) 

VolatUe Organics 
ACETONE mg/kg 1 / 2 11 6.00 - 110,000 

Semi-Volatile Organics 
4-CHLOROANILINE mg/kg 1 / 1 0.3 0.30 - NR 
ACENAPHTHENE mg/kg 1 / 1 0.07 J 0.07 - 200,000 
ACENAPHTHYLENE mg/kg 1 / 1 0.06 J 0.06 - 8,000 
ANTHRACENE mg/kg 1 / 1 0.06 J 0.06 - 1,000,000 
BIS(2-ETHYLHEXYL) PHTHALATE mg/kg 1 / 1 4.3 4.30 - 10,000 
BUTYL BENZYL PHTHALATE mg/kg 1 / 1 0.2 J 0.20 - 310 
Dl-N-BUTYL PHTHALATE mg/kg 1 / 1 0.5 J 0.50 - 760 
DIBENZOFURAN mg/kg 1 / 1 O.IJ 0.10 - ID 
FLUORANTHENE mg/kg 1 / 1 0.2 J 0.20 - 180,000 
NAPHTHALENE mg/kg 1 / 1 0.5 0.50 - 80,000 
PHENANTHRENE mg/kg 1 / 1 0.3 0.30 ~ 8,000 
PYRENE mg/kg 1 / 1 0.3 J 0.30 - 110,000 

Pestiddes/Herbicides 
AROCLOR1254 mg/kg 1 / 1 O.IJ 0.10 - 9.9(3) 

Metals 
ALUMINUM, TOTAL mg/kg 5 / 5 4,950 - 38,800 14,648.00 69,034.55 660,000 
ANTIMONY, TOTAL mg/kg 6/6 0.04 J - 44.6 13.66 45354,650.85 1300 
ARSENIC, TOTAL mg/kg 6/6 4.3 -|140 . 1 52.52 1 101.83 1 61 
BARIUM, TOTAL mg/kg 6/6 30 - 689 308.75 555.11 250,000 
BERYLLIUM, TOTAL mg/kg 6/6 0.29 - 5.45 1.98 3.64 3,100 
CADMIUM, TOTAL mg/kg 6 / 6 0.19 - 37.5 13.97 103,678.59 4,100 
CALCIUM, TOTAL mg/kg 5/5 51,800 - 98,600 71,230.00 87338.18 NR 
CHROMIUM, TOTAL mg/kg 6/6 10 - 4,970 1,184.92 26,566,861.88 17,000 (4) 
COBALT, TOTAL mg/kg 6/6 5.19 - 30.4 13.76 21.82 18,000 
COPPER, TOTAL mg/kg 6/6 11.9 - 228 91.06 161.91 140,000 
IRON, TOTAL mg/kg 5 / 5 10,800 - 17,100 14,440.00 16,864.86 1,000,000 
LEAD, TOTAL mg/kg 6/6 6.54 -|2,7«0 1 945.31 1 1,864.04 1 900 
MAGNESIUM, TOTAL mg/kg 5 / 5 14300 - 22,400 17,750.00 20,831.83 1,000,000 
MANGANESE, TOTAL mg/kg 5 / 5 274 - 670 423.90 564.84 170,000 
MERcnjRY, TOTAL mg/kg 5/6 0.06 J - 72 2.36 4.87 1,100 
NICKEL, TOTAL mg/kg 6/6 14.7 - 613 239.43 453.13 270,000 
POTASSIUM, TOTAL mg/kg 5 / 5 110 - 1,700 1341.00 1,684.29 NR 
SELENIUM, TOTAL mg/kg 6/6 0.4 J - 25.3 7.46 15.30 18,000 
SILVER, TOTAL mg/kg 6/6 0.05 J - 16.8 5.95 104,519.24 17,000 
SODIUM, TOTAL mg/kg 5 / 5 174 - 3,450 1,234.20 2,546.74 1,000,000 
THALLIUM, TOTAL mg/kg 6/6 0.22 - 5.1 1.94 3.68 240 
TIN mg/kg 1 / 1 153 153.00 _ NR 
VANADIUM, TOTAL mg/kg 6/6 14 - 58 32.58 47.50 10,000 
ZINC, TOTAL mg/kg 6 / 6 35 - 10,000 3325.00 6,757.18 1,000,000 

General Chemistrv 
CYANIDE, TOTAL mg/kg 1 / 6 2.6 J 1.27 6.25 250 

COPC 

Notes: 
J - Parameter concentration is estimated value. 
NR - No regulartory criteria established. 
ID - Insufficient data to develop criterion. 
- Not Applicable 
COPC - Chemical of Potential Concern 
(1) Based on data collected from SWMU #31 sampling locations: BH-31-1, BH-31-2, BH-31-3, SS-31-1, SS-31-2, SS-31-3. 
(2) - Generic Industrial Soil Direct Contact Value, MDEQ ERD Operational Memorandum No. 18, June 6,2000. 
(3) - Criteria for total PCB's. 
(4) - Value is for Chromium VI. 
(5) - Criteria for total xylenes. 
I I - Exceed Screening level 

CRA 7097 (12) 



TABLE 5.20 

SUMMARY OF CHEMICALS OF POTENTIAL CONCERN (COPC) FOR SWMU #33 
GENERAL MOTORS CORPORATION 

PONTIAC, MICHIGAN 

DETECTION RANGE OF Screening 
FREQUENCY (1) DETECTS (1) MEAN 95% UCL Level 

Parameter Units Detects 1 Total Mm. - Max. (1) (V GIDCV(2) COPC 

Semi-volatile Organics 
2-METHYLNAPHTHALENE mg/kg 5 / 11 0.1] - 0.2 J 0.15 0.18 40,000 

NAPHTHALENE mg/kg 1 / 11 0.07 J 0.14 0.16 80,000 

PHENANTHRENE mg/kg 5 / 11 0.08 J - 0.1 J 0.13 0.15 8,000 

Metals 
ALUMINUM, TOTAL mg/kg 9 / 9 1,750 - 7,010 5,438.89 6,470.78 660,000 
ANTIMONY, TOTAL mg/kg 11/11 0.05 J - 0.2 0.08 0.10 1,200 
ARSENIC, TOTAL mg/kg 11 / 11 2.3 - 8.5 5.75 6.86 61 
BARIUM, TOTAL mg/kg 11 / 11 12 - 43 33.55 38.38 250,000 
BERYLLIUM, TOTAL mg/kg 11 / 11 0.07 - 0.42 0.29 0.35 3,100 
CADMIUM, TOTAL mg/kg 11 / 11 0.1 - 0.66 0.29 0.36 4,100 
CALCIUM, TOTAL mg/kg 9/9 70,400 - 82,300 75,238.89 77,758.86 NR 
CHROMIUM, TOTAL mg/kg 11 / 11 5 - 14 10.95 12.31 17,000 (4) 
COBALT, TOTAL mg/kg 11 / 11 2.15 - 9.01 6.25 7.22 18,000 
COPPER, TOTAL mg/kg 11 / 11 5.6 - 22.1 13.89 16.20 140,000 
IRON, TOTAL mg/kg 9 / 9 5,310 - 16,400 12,790.00 14,935.72 1,000,000 
LEAD, TOTAL mg/kg 11 / 11 3.04 - 12.4 7.50 8.76 900 
MAGNESIUM, TOTAL mg/kg 9/9 14,600 - 26,100 22,183.33 24,212.95 1,000,000 
MANGANESE, TOTAL mg/kg 9/9 235 - 369 304.89 328.42 170,000 
MERCURY, TOTAL mg/kg 1 / 11 0.02 J 0.05 0.06 1,100 
NICKEL, TOTAL mg/kg 11 / 11 6.7 - 27.2 18.44 21.58 270,000 
POTASSIUM, TOTAL mg/kg 9/9 680 - 1,500 1,023.33 1,278.06 NR 
SELENIUM, TOTAL mg/kg 8/11 0.23 - 0.7 0.41 0.51 18,000 
SILVER, TOTAL mg/kg 11 / 11 0.02 - 0.09 0.07 0.08 17,000 
SODIUM, TOTAL mg/kg 9/9 105 - 167 131.67 143.44 1,000,000 
THALLIUM, TOTAL mg/kg 11 / 11 0.08 - 0.61 0.35 0.44 240 
VANADIUM, TOTAL mg/kg 11 / 11 7 - 20 16.27 19.67 10,000 
ZINC, TOTAL mg/kg 11 / 11 26 - 65 46.05 52.59 1,000,000 

Miscellaneous 
SOLIDS, TOTAL % 6/6 83.1 - 97.4 89.83 93.60 NR 

Notes: 
J - Parameter concentration is estimated vaiue. 
NR - No regulartory criteria established. 
ID - Insufficient data to develop criterion. 
- Not Applicable 
COPC - Chemical of Potential Concern 

(1) Based on data collected from SWMU #33 sampling locations: BH-33-1, BH-33-2, BH-33-3, BH-33-4, BH-33-5, BH-33-6. 
(2) - Generic Industrial Soil Direct Contact Value, MDEQ ERD Operational Memorandum No. 18, June 6,2000. 
(3) - Criteria for total PCB's. 
(4) - Vaiue is for Chromium VI. 
(5) - Criteria for total xylenes. 
I I - Exceed Screening level 

CRA7m7(12) 



TABLE 5il 

SUMMARY OF CHEMICALS OF POTENTIAL CONCERN (COFC) FOR SWMU #34 
GENERAL MOTORS CORPORATION 

PONTIAC, MICHIGAN 

DETECTION RANGE OF Screening 
FREQUENCY (1) DETECTS (1) MEAN 95% UCL Level 

Parameter Units Detects / Total Mitt. - Mo*. (1) (1) GIDCV(2) 

Semi-volatUe Oreanics 
2-METHYLNAPHTHALENE mg/kg 1 / 5 0.2 J 0.16 0.18 40,000 
ACENAPHTHENE mg/kg 1 / 5 1.9 0.50 10.63 200,000 
ANTHRACENE mg/kg 1 / 5 4.5 1.02 230.64 1,000,000 
BENZO(A)ANTHRACENE mg/kg 3/6 0.1 J - 12 2.13 532.54 100 
BENZO(A)PYRENE mg/kg 3 / 6 0.1] - 12 2.15 532.89 10 
BENZG(B)FLUORANTHENE mg/kg 3 / 6 0.1 J - 13 2.31 635.47 100 
BENZO(G,H,I)PERYLENE mg/kg 3 / 6 0.1 J - 4.2 0.83 20.55 9,100 
BENZO(K)FLUORANTHENE mg/kg 3 / 6 O.IJ - 11 1.98 379.53 1,000 
B1S(2-ETHYLHEXYL) PHTHALATE mg/kg 2 / 6 0.1 J - 4.1 0.80 22.93 10,000 
CARBAZOLE mg/kg 1 / 5 2.9 0.70 42.70 3,700 
CHRYSENE mg/kg 3 / 6 0.2 J - 14 2.50 694.16 10,000 
Dl-N-OCTYL PHTHALATE mg/kg 1 / 5 O.IJ 0.14 0.17 28,000 
DlBENZO(A,H)ANTHRACENE mg/kg 2 / 6 0.04 J - 1.4 0.34 4.08 10 
DIBENZOFURAN mg/kg 1 / 5 1.3 0.38 3.70 ID 
FLUORANTHENE mg/kg 3 / 6 0.4 - 33 5.77 16,103.37 180,000 
FLUORENE mg/kg 1 / 5 2.8 0.68 38.40 130,000 
INDENO(l,2>CD)PYRENE mg/kg 3 / 6 O.IJ - 7 1.31 86.31 100 
NAPHTHALENE mg/kg 1 / 5 0.3 0.18 0.26 80,000 
PHENANTHRENE mg/kg 3/6 0.2 J - 26 4.50 6,724.41 8,000 
PYRENE mg/kg 4 / 6 0.06 J - 28 4.86 26,918.93 110,000 

Metals 
ALUMINUM, TOTAL mg/kg 5 / 5 2,320 - 6,960 5,721.00 11,585.44 660,000 
ANTIMONY, TOTAL mg/kg 1 / 6 0.07 0.03 0.07 1,200 
ARSENIC, TOTAL mg/kg 6/6 3.9 - 6.5 5.21 5.90 61 
BARIUM, TOTAL mg/kg 6/6 15 - 37 30.75 45.09 250,000 
BERYLLIUM, TOTAL mg/kg 6/6 0.17 - 0.32 0.27 0.32 3,100 
CADMIUM, TOTAL mg/kg 6 / 6 0.19 - 0.33 0.24 0.29 4,100 
CALCIUM, TOTAL mg/kg 5 / 5 37,600 - 70,300 60,260.00 69,955.47 NR 
CHROMIUM, TOTAL mg/kg 6/6 6 - 13 10.58 12.57 17,000 (4) 
COBALT, TOTAL mg/kg 6 / 6 4.12 - 6.39 5.33 6.09 18,000 
COPPER, TOTAL mg/kg 6/6 10.1 - 31.2 15.08 23.89 140,000 
IRON, TOTAL mg/kg 5/5 6,440 - 15,900 12,718.00 16,329.47 1,000,000 
LEAD, TOTAL mg/kg 6/6 6.38 - 15.5 9.31 12.38 900 
MAGNESIUM, TOTAL mg/kg 5 / 5 11,800 - 20,800 16,840.00 20,906.26 1,000,000 
MANGANESE, TOTAL mg/kg 5 / 5 228 - 353 289.40 328.23 170,000 
MERCURY, TOTAL mg/kg 3/6 0.02 J - 0.03 J 0.04 0.05 1,100 
NICKEL, TOTAL mg/kg 6/6 11.4 - 18.2 14.28 17.45 270,000 
POTASSIUM, TOTAL mg/kg 4 / 5 660 - 1,230 842.00 1,236.13 NR 
SELENIUM, TOTAL mg/kg 6/6 0.4 J - 0.9 0.62 0.78 18,000 
SILVER, TOTAL mg/kg 5 / 6 0.03 - 0.07 J 0.05 0.06 17,000 
SODIUM, TOTAL mg/kg 5 / 5 131 - 510 292.90 445.55 1,000,000 
THALLIUM, TOTAL mg/kg 6/6 0.16 - 0.35 0.23 0.29 240 
VANADIUM, TOTAL mg/kg 6/6 9 - 20 16.67 19.98 10,000 
ZINC, TOTAL mg/kg 6/6 39 - 59 48.75 54.61 1,000,000 

Notes: 
J - Parameter concentration is estimated value. 
NR - No regulartory criteria established, 
ID - Insufficient data to develop criterion. 
- Not Applicable 
COPC - Chemical of Potential Concern 
(1) Based on data collected from SWMU #34 sampling locations : SD-34-1, SD-34-2, BH-34-1, BH-34-2, BH-34-3, BH-34-4 
(2) - Generic Industrial Soil Direct Contact Value, MDEQ ERD Operational Memorandum No. 18, June 6,2000. 
(3) - Criteria for total PCB's. 
(4) - Value is for Chromium VI. 
(5) - Criteria for total xylenes. 
I I - Exceed Screening level 



TABLE 6.1 

SUMMARY OF TOXICOLOGICAL DATA 
GENERAL MOTORS CORPORATION 

PONTIAC, MICHIGAN 

RfD<3) CSF») 
IRIS Tox. Oral to Dermal Oral to Dermal 

Reference Class Oral Adjustment Dermal (5) Inhalation Oral Adjustment Dermal (6) Inhalation 
Parameter CASRN Number (21 (mglkg-day) Factor (7) (mxik/i-dayl (mglkg-day) (1/mg/kg-day)) Factor (7) (llmy/kg-day)) (1/mglkg-day)) 

Arsenic 7440-38-2 278 A (1) 0.0003(1) 100% 0.0003 - 1.5(1) 100% 1.50 15(1) 

NOTF-S : 
— = Nol Available 
(1) USEPA Integrated Risk Information System database (IRIS), March 3,1999. 
(2) Tox. Class.: Toxicological Classification 

EPA Weight of Evidence Ranking 
A - Known human carcinogen. 

(3) RfD : Reference Dose 
(4) CSF : Cancer Slope Factor 
(5) Adjusted Dermal RfD = Oal RfD x Adjustment Factor. 
(6) Adjusted Dermal CSF = Oral CSF/Adjustment Factor. 
(7) Risk Assessment Guidance for Superfund, Volume 1: Human Health Evaluation Manual, Supplemental Guidance, Dermal Risk Assessment, March 14,1999. 



TABLE 6.2 

DERIVATION OF THE RISK-BASED REMEDIATION GOAL FOR LEAD 
ASSUMING FUTURE SOIL EXCAVATION/CONSTRUCTION ON SITE - CONSTRUCTION WORKERS 

GENERAL MOTORS CORPORATION 
FONTIAC, MICHIGAN 

RBRG for Lead (PRG) (uglg) 
(PbBadult,central,goal — PbBadult.o) • AT 

(BKSF.IRs*AFs»EFs) 

where; 

PbB 
PbB^ ̂fetal,0.95, goal 

adult, central, goal — 

• Rfaal / maternal 
I,adult ' 

Model Parameters units 
Typical 
Value Input Values 

95th Percentile PbB in fetus (ug/dL) 10 10 
Individual geometric standard deviation (GSDi) ~ 1.8-2.1 2 
Rfetal/matemal ~ 0.9 0.9 
Baseline blood lead value (PbBO) (Ug/dL) 1.7-2.2 2.0 
Biokinetic slope factor (BKSF) (ug/dL per ug/day) 0.4 0.4 
Soil ingestion rate (IRs) (g/day) 0.05 - 0.10 0.1 
Soil Exposure Frequency (EFs) (days/yr) 250 20 
Absolute absorption fraction of lead in soil (AFs) - 0.12 0.12 

Averaging Time (AT) (days) 365 365 

Risk-Based Remediation Goal for Lead (RBRG) (mg/kg): 5,904 

CRA 7097(12) 



APPENDIX A 

STRATIGRAPHIC AND INSTRUMENTATION LOGS 

A.l Off-Facility Well Logs 

A.2 Phase I: Soil Boring Logs 

A.3 Phase II: Soil Boring Log/Monitoring Wells 
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iV GEOLOGICAL SURVEY NO 
WATER WELL AND PUMP RECORD PERMIT NUMBER 

^ ^aJsIand 

1 LOCATION OF WELL 

Counly Townshio Nim« 

e And OnecKon Eiom Road lnt«isac(ion 

6 

19-03-301-004-040 BLHL 
Sireei Addiesj 6 CMV OI vVeil Locanon 

Blpoaflcld 

Efaciion 

SW/a HV/a SV/a 

Saciion Numbcf 

3 
Town Number 

2N/S* 
Range Number 

10 E/vf 
3 OWNER OF WELL SilveHaafi 

1616 yinthrop 
Blooafield Hills 48302 

Address Same As Well Location' 50 Yes D No 

Locale with 'X'm Secoort Beiow 

• J 

— 
I 

I I 
. T - -| 

I I 
I I 

CwO 0 

1 

Sketch Mao 

U-'t 'I o 

S 
\ MILC 

245 FT. 

t D New Well 

' 9 I 18i 9 It 5 Replacement Well 

a WELL DEPTH: ' Date Completed 
I MO t OAV I VCAA 

^ S Cable tool 

I I Hollow rod 

Q Rotarv 

0 Auger 

Q Driven 

Q Jetted 

6 USE 1^ Domestic Q Type I Public Q Type III Public 

I I Irrigation 0 Type Ha Public 0 Heat pump 

0 Test Well 0 Type lib Public 0 _ 

La. > l~0. K O 

FORMATION DESCRIPTION 

Gravel clay 

THICKNESS 
Of 

STRATUM 

17' 

PERTH TO 
eOTTOM Of 

STRATUM 

17' 

' ofamePer 2 Steel Threaded , Height Above/6en: 

0 Plastic 0 welded I Surlace 212!" H 

_4_ in to Ml It depth 

_ It depth ____ in to 

Grouted Dtiil Hole Diameter 
in to It depth 

m to It Oeoih 

I 
I 
I Drive Shoe 

I 

lbs /li 

E Yes 

0 No 

Yellov gravel 23' 40' 

Gravel hardpan 

Boulder 

95 

95 

8 SCREEN jQjjQgoQ 0 Noi Installed 

TytS gr<»Pl3meier 

RA Lengih 5-1 Sioi/Onrrr 

Set beiweer23L9-LlQ2 li and 245 ' <i 

FITTINGS Q "-Packer 0 Lead Packer 0 Bremer Check 

B Blank above screen .2X1? '' Oiher 

vel hardpan 55 150' 

Gravel clav &*hardpaD 30' ISO' 

Gravel v/clav 20' 200' 

9 STATIC WATER LEVEL 

90 It below land surlace I I Flow 
10 PUMPING LEVEL below land surlace 

Q7 . fi alier 1. _3t/4 pumping at _ ?n r. PM 

M attcf h's. pumping at G.P M 

Clav v/gravel 

gygyel 

7 \ 

30' 230' 
11 WELL HEAD 

COMPLETION 
3 Piiiess adaoier 0 12" above grade 

0 Basement ollsel 0 Agotoved on 

12 WELL GROUTED' 

15 245' 
0 No OcYes From . .It. 

0 Neat cement 0 Bentonite S OiherCaHing FTPP 

No ol bags ol cem»nr Addiiives 

1 

13 Nearest source ol oossible contamination 

Typ.appr-t r Distance 70 " Direction SW 

Well disinlected upon completion? Q Yes 0 No 

Was old well plugged? 0 Yes [jj No 

iloCTOlASBi , 
\4 PVJMP Q insiaHed Q Pump Insiallauon Only 

£ed Jacket Manutacturef's name . 

77 
use A 7H0 SHEET ir Nceoco 

M,„ ...is.oaii-cHiocas ^1, 
Length of Drop Pipe 126 . It. capacitv 25 

TYPE Submersibte -J®' ——— 

PRESSURE TANK 

G.P M 

Maniitaciuief s name _ Wellrl-4^ 
Mortel numhei VB-7.6n _ Capacity . .Gallons 

1 S Beniatks eluvation. source o( data. etc. 

"•Id well kept aa backup 
16 WATER WELL CONTRACTOR'S CERTIFICATION 

This well was O'lilett unbct my {u'lSdiriion and this leooM is "oe 
10 ihe besi oi my kitowiedge and belief 

0.0. Corsaut, Inc. 0025 
I 7 Riy Oueiacor s Name 

Wayne Hambe11 

AEGISTCREO BUSINESS NAME aECtSTRATlON NO 

Address 151QI tf. 11. Mile Onk- PnrV, MT 48237 

Cy lA^ . . / , / Dare / f 'J^f ^ 
A|jrMQRI/ED HtPRESENtAllVE ^ I / D67d 2/89 

Signed . L 
Authority. Act ififi PA 1978 

ComplAtlon Henuifa'i 
Penally r.,l % ..lOlai'on 



r>-C' 'CAL iOHVtl bAMr-Lt ISO. j 

WATER WELL RECORD 
ACT 294 PA 1965 

1 LOCATION OF WELL 

MICHIGAN DEPARTMENT 
OF 

PUBLIC HEALTH 

County m f-KMO 
Township Name Fraction 

» 
y. y. y. 

Section Numt>er 

J 
Town Numoei 

N/S. 

flanoe Numoet^^ 

E/\ 
And Direction from Road Intersections 

Street address & City ol Well Location 

3 OWNER OF WELL: 

Address 

Locate with "X" in section below Sketch Mao: 

T 
I 

, J. 

T 

I I 
I I 

X_. 
I I 

^-1--
< I I 

T--r 
! I 

! t I 

• 1 MJUC 

4 WELL DEPTH; |comoleied| Date oi Comoletion 

/O ^ u. 
^ I j Cable tool Q Rotary 1 1 Driven 1 1 Dug 

n Hollow rod Q Jetted D Bored • 
6 USE: [3 Domestic 1 1 Public SuODly 1_J Industry 

1 1 Irrigation 1 1 Air Conditioning Q Commercial 

("iTest Well n 
1 CASING: Threaded O Welded (2- Height; Above/Below 

Oiam. I 

FORMATION 
THICKNESS 

OF 
STRATUM 

DEPTH TO 
BOTTOM OF 

STRATUM 

¥ 
_in. to 

in. to 

.ft. Deoth 

I Surface . 

I Weight 

ft. 

.lbs./ft. 

. ft. Depth I Drive Shoe? Yes [C}fNo [~) 

8 SCREEN: 

Tyoe:. 5. r. 
•C/V A l^tL 3^ 

/17 

Slot/Cju4S 

Set between 

Fittings: 

Oia.: 

Length ^ 

. ft. and . .'t. 

• K 
/'S 

9 STATIC WATER LEVEL 

9^ ~? ft. below land surface 

10 t>LIMPING LEVEL below land surface 

l±l. ) O ^ ft. after hrs. oumoing ^ g.p.m. 

ft. after hrs. pumping. 
s 

. g.p.m. 

11 WATER QUALITY in Parts Per Million: 

Iron (Fe) Chlorides (CD 

Hardness .Other 

12 WELL HEAD COMPLETION: Q Approved Pit 

|v3-P't*ess Adapter | | 12" Above Grade 

Well Grouted? [2-Yes Q No 

n Neat Cement Q Bentonite Q 

Depth: From D ft. to ft. 

14 Nearest Source of possible contamination 

feet Direction Type 

Well disinfected upon completion [^Yes | ] No 

15 PUMP: • NO. installed 

Manufacturer's Name //7• 

Model Number 

Length of Drop Pipe 

Type: Submersible 

• J81 

HP -A VoHs 

.ft. caoacitT" Q.P.M. 

I I Reciprocating 

use A 2NO SHCeX If NCCOCO 

16 Remarks, elevation, source of data. etc. 

m ^ 
17 WATER WELL CONTRACTOR'S CERTIFICATION: 

This well was dulled under my lurisdiciion and ihis reoori is true 
10 the best of my knowledge and belief. 

/I / / ^ V, 
REGISTERED BUSINESS NAME lftGISTR*TION NO. 

Address ! ̂  

S.one.) J' 
067d 1 OOM IRMV. I 2-681 AurHOni/EO REPRCSEMTATIVC 



GEOLOGICAL SURVEY NO 
WATER WELL AND PUMP RECORD PERMIT NUMBER 

1 ^LOCATION OF WELL 
Counly 

.Oailfcland 
Townihip N»ii\« Fraction 

anca And Oiraciion From Road iniariaction 

0* R of Winthrop 
10 Ka Hig^and Arta 

Bloonfield Hilli, MI 
Street Addreis 6 City ol Well Location 

I# 

Section Numt>er Town Number Range Number 

2 I 10 PTv 
3 OWNER OF WELL 

Iran Keboah 
Address 210 Ea Highland ATB. 

Blooafield Hilla, MI 48013 
Addrass Sam® As Wall Locadon? XJ Yas U No 

Locaiia wtih 'X' tn Section Below 

^ -i _ J _ _ 

- - -1 

"T 
I 

s 
• I "ILC 

g 

5 
1 Ml. 

1 

SLatcft Map 4 WELL DEPTH. 

107 

' Date Completed 
I MO. I OAV I *|AA I D New Well 

; 7 29 86 ;g Replacement Well 

^ Q Cable tool 

I I Hollow rod 

B floi»'V 

Q Auger 

n Driven 

Q Jetted 
1 I Dug 

• . 

Winthrop 

® Domestic • Type 1 Public D Type lli.Public 

n Irrigation 1 1 Type lla Public Q Heat pump 

• Test Well 1 1 Type Mb Public • n 

FORMATION DESCRIPTION 

Siand and grayel 

THICXNESS 
Of 

STRATUM 

20 

DEPTH TO 
BOTTOM OF 

STRATUM 

20 

^ ofamet'ir • Steel • Threaded , Height Above/Below 

•I Plastic • Welded | Sy„ace It. 

^ in in 103- It. depth 

. in. to . . It. depth 

Gmuted Drill Hole Diameter | 
a in inlO^ It. depth ' 

Weight . lbs /It 

. It depth 

D Yes 

D No 

G:ravel 10 30 

Clay and gravel 10 40 

8 SCREEN 

Tu.. stainless 
siotjocx 15 
Set between 103 

I I Not Installed 

, Diameter 3 

, Length A * 

. It. and 107 It. 

01 av 

lay and gravel 

Waterbearing gravel 

30 
FITTINGS: E K-Packer Q Lead Packer Q Bremer Check 

D Blank above screen It. Other 

20 90 

17 107 

9 STATIC WATER LEVEL: 

'^0 ft below land surface • Flow 

10 PUMPING LEVEL: below land suilace 

60 . It. alter 2 hrs. pumptng at. 

It alter hrs. pumping at. 

25 G.PM. 

G.PM 

'' SL^ETON @ Q ' 9'"* 
rn Basement ollset D Approved on 

12 WELL GROUTED? 

.r<?Ti7^ 
".y f 

Q No Yes. From Q to ft 

I I Neat cement B Bentonite Q Other 

No. ol bags ol rpmAnl Aridilives 

1^ Oiir,-. 

UUI 3 01986 
-ltd—t. 

13 Neatest source ol possible contamination 

Type Distance 

UlilU ^ ^ 

Well disinfected upon completion? 

Was old well plugged? 

!i; Direction . 

Yes D No 

Yes D No 

14 PUMP Q Not installed D Pump installation Only 

Manulaciurer s name _8®d JaCiCS^ 

Model number 750Ntf1 

use A 2N0 SHCCT If NCCOEO 

15 Remarks, elevaiion. source of data. etc. 

Subcontract - Glenn Eagan 25-I876 

Length ol Drop Pipe -SO-
TYPE Submersible 

PRESSURE TANK 

Manutaciuier s name 

HP . Volts 230 

_ It capacity 1 5 G.P M 

D Jet 

Model number 2Q3_ . Capacity . .Gallont 

1 7 Rig Ooeralor s Name: 

Eiave Jory 

16. WATER WELL CONTRACTOR'S CERTIFICATION: 
This wall was dulled undei my luiisdiction and inis leoort is true 
10 the best of my knowledge and belief 

Bellinger Well DriTling 44-1757 
REGISTERED BUSINESS NAME REGISTRATION Ho 

Address 20 S. Lflp^twy Rfl. Motflinifrn . MT 

067o w/as 
Signed . ^ Dale 8/12/86 

RfTto ftE>flESFrrrAri^*'y*~-'7 

orMv: Authoritv' 
Comp(«tlon-
Ranali V 

Act 308 PA 1978 
R«QuMad 
rOAvirlion u' B .1. 



O- L li i 11 II 1 X_JL_i II I- I J 

1 LOCATION OF WELL 

WATER WELL RECORD 
ACT 294 PA 1965 

MICHIGAN DEPARTMENT 
OF 

PUBLIC HEALTH 

Cuiiniv 

laVlanH 

Townshio Name 

Pnntlac 

Praciion 

V» y« 

Section Numoef Town Numuer 

JSL N-'S. 

"ange Number"^ 

lOL E/' 
r'' 

And Oiiection from Road Intersections 

' East of old well #A - in Soathweat corner 
of property approx. lAOO' south of Bldg. Ho, 29 

Sneet addnrss & Cnv of Well Location 

Locate with "X' 

I 

J_ 
1 

. J- . 

1 

I 

• T 

n section below Sketch Mao; 

I M, 

3 OWNER OF WELL; 

G.M.C. Truck & Coach Div 
660 South Blvd. East 
Pontiac, Mich. 

4 WELL DEPTH: icomoietedl Date of Comoletion 

266 It. 10-20-78 
^ Q Cable tool 

I I Hollow rod 

Rotary 

jetted 

^ USE: I I Domestic I I Public SuoQiy 

• irrigation Q Air Condiitomng 

Qlest Well • 

• D' iven 

I I Bored 

J Industry 

J Commercial 

FORMATION 
THICKNESS 

OF 
STRATUM 

OEPTH TO 
BOTTOM OF 
STRATUM 

7 CASING; ThreadedO Weidedjl Height: Above/Below 
Diam. * •A I -

' I SurlaceA 

.in. to 

_in. to 

.ft. Oeoth I Weight 

It. 

.lbs..'ft. 

It. Oeoth I Orii/e Shoe' Yes^n No I I 
1 —s— 

Fill 5' 

Clay 9' 

Sand 9' 11' 

8 SCREEN; 

TvnpStainless Steel 

Slot/Gauze 150 & fiQ Length 

Set between 266 236 L 

Fi.ttngs: 126 & 116 

IS" & 16" 

^Sj^ndard 

Clay 11' 49' 
9 STATIC WATER L EVEL* 

92 It. below land surface 

gravel & sand 

49' 119' 
to PUMPING LEVEL below land surface 

106 It. alter 2 hrs. bumoing T DOO g.o.m. ( 

119 126' It. alter. . hrs. oumoing . g.o.m. 

Hardpan 126 154' 
11 WATER QUALITY in Parts Per Million; 

iron (Pel Chlorides ICII 

Fine gravel 154' 175' 

Hard pan 175' 205' 

Hardness _l_Other 

12 WELL HEAD COMPLETION: Q Aporoved Pit 

I I Piiless Adapter fH 12" Above Grade 

riYes^ , // 
Clay & 8tb^3 

Sand 
i -4 
\2W, 

13 

5' 205' 
Well Grouted? 

219' I I Neat Cement •aentonite I I 

Sand & Gra^vel^\ 

Deoth: From ft. to 

219 226' 14 Nearest Source of oossible contamination 

feet Direction Type 

226' 266' Well disinfected uoon comoletion | | Yes | | No • - ^ iS PUMP; 

Manufacturer's Name 

Model Number 

Length gf Oroo Pioe_ 

Not installed 

use A 2NO SnCCt IF HCCOCO 

HP 

. It. caoacity. 

.Volts 

G.P.M. 

Type; • Submersible 

I I Jet • Reciorocating 

15 Remarks, elevation, source of data, etc. 17 WATER WELL CONTRACTOR'S CERTIFICATION: 
This well was drilled under my tunsdiction and (his reoon is true 
to the best of my knowludoe and belict. 

S^iuhaeo DnUJalngElnc. RCGISTRATION NO. 

Address 307 BroadwaT, SvanCnTi, Oh-ln 

Signttd ' 0.ne 
06;d IUOM iRiiv. t 2-681 AuTMO«tZCO flCPRCSCHt ATi'/E 

Tliile R. Thinhnr. 
10-31-73 

/-\/-.i iirAt-rti mrn-r 



GEOLOGICAL SURVEY NO 

MICHIGAN DEPARTMENT OF PUBLIC HEALTH 

WATER WELL AND PUMP RECORD 
PERMIT NUMBER 

1 LOCATION OF WELL 

""CUi Qy^cj . 
nee And Direction From Road Intersection 

TownsM Name 7 Fraction Section ^mber Town Number 

C/ A/^4, ^ N/g^ 

Street Address Er City of Well Location /,A<A 

Range Number 

/o yji 
3 OWNER OF WELL; 

Address Same As Well Location? CD Yes 21 No 

Address 

Locale with 'X'm Section Below Sketch Map: 

r---l 

4--. 

I--T--

WELL DEPTH: (completed) 

9o " 
, Date of Comp^tion 

; / 
^ CD Cable tool 

I I Hollow rod 

^Rotary" 

CD Auger 

Comp^tion 

I I Driven 

CD Jetted 

CD Dug 
• 

J Ml. 

6 USE Q Domestic CD Type I Public 

CD Irrigation CD Type lla Public 

• Test Well • Type lib Public 

FORMATION DESCRIPTION 
THICKNESS 

OF 
STRATUM 

DEPTH TO 
BOTTOM OF 

STRATUM 

'Bfa'nl^et'ir Dsteel QThreaded 

ti JSr Plastic Welded 

in. to "7S^ ft. depth 

. in. to . 

. ft. depth 
•meter 

. depth 

• ft. depth 

~j~Height: Above/Bel 

I Surface ^ 

! Weight. 

I I Type III Public 

Drive Shoe 

I 

• Yes 

No 

C ^XA>JL-d2A ^ 

8 SCREEN 

Type 

Slot/Gauze 

I I Not Installed 

Diameter <»i- ^ 

Length — 

ft. and ft. 

SL ci'i 

S4' 

Set between 

FITTINGS' ry K-Packer CD Lead Packer CD Bremer Check 

0' Blank above screen ft Other 

9 STATIC WATER LEVEL: 
t 

IC^^TE 

. ft. below land surface I I Flow 

. /S- 4<i' 
1 CLUMPING LEVEL: below land surface 

hrs. pumping at _^G .P.M. 

v^^nnnnu LCVCU. oetow lar 

. ft. after. . hrs pumping at. . G P.VI. 

I I Pitless adapter 2' above Grade 

I I Basement offset I I Approved pit 

11 WELL HEAD 
COfylPLETION 

LOQLXA^ , S^o' 
12 WELL GROUTED? 

• No ^ Yes From to 

• Neat cement CD Bentonite 

No of bags of cement Additives 

v^. a Rfeev ED-

13 Nearest source of possible contamination 

Tvnef?^'*''fi'^*0 Distance !! Direction ^ 

^Iff^Yes • No Well disinfected upon completion? 

Mich: depL%f Plibiic He?! 

WAR 2 7 

. ̂ reau 
[• I \ .^' Jy uccupn 

.985 

3f Enviroi 
tional Hoi 

timentai a 
m-GWQ 

flCl 

• Not in 

Manufacturer's ngme 

Model number 

Length of Drop Pipe 

TYPE IK Submersible 

laul^d , n Pump Installation Only 

I name ^twL Cz 

4Fia&/o^, / 
Uc> _ ft. capacity . 

• Jet 

. G.P.M. 

PRESSURE TANK 

Manufacturer s name ZW. 
Model numberi . Capacity . .Gallons 

15 Remarks, elevation, source of data, etc 

067d 2/84 

16. WATER WELL CONTRACTOR'S CERTIFICATION: 
This well was drilled under my jurisdiction and this report is true 
totfijjiest of my knowledge and belief 

S »ie.. . 

//fs-
AUTHORIZED REPRESENTATIVE 

. Date . 

GEOLOGICAL SURVEY COPY 

Authority; Act 368 PA 1978 
Completion: Required 
Ponelty: Conviction of a violation 

of any provition is a 
misdemeanor 



WATER WELL RECORD 
ACT 294 PA 1965 

1 LOCATION OF WELL 

MICHIGAN DEPARTMENT 
OF 

PUBLIC HEALTH 

County 
Oaldazld 

I wp. 

^oanfl^d 
Fraction 

Vi VA VA 

Pit lane t And Dirtction from Rood Inlortoctiont Jiv^nc 
OWNER No.. 

coiner of llpdyke ^ South 
Slrool addroit & City of Woil Locotion 

Section No. 

2 N/S. 

Rang« 

E/^ 

3 OWNER OF WELL: 

I'lOhil oil 00. 
Addr.tt 

2 FORMATION 
THICKNCSS 

OF 
STRATUM 

DEPTH TO 
BOTTOM OF 

STRATUM 

4 WELL DEPTH: (completed) Dole of Completion 

219 ft. 9-2A-69 

Sard, gmvel, clay 11 11 
5 ^ Coble tool 

D Hollow rod 

I I Rotory 

Q Jetted 

• Or 

• Bo 
Q Dug 

• _ 

Muddv fland 13 
6 USE;D Domestic D Public Supply D Industry 

D Irrigation D Air Conditioning ^ Commerciol 

D Test Well O 

Gravc-1 ^ clay 19 32 

C-rpvel Berd, hardran 46 78 

Cosrae sand clay 11 69 

Cla3^ ^ Bcirxd 

7 Tbreoded QQ Welded D iHeight: Above/Belo 
U lom, I 

n. to PI Oft. Depth I surface ft. 

' We i gh b $/f 1. 

-it. Oepth I Drive Shoe? Ye^ J NoQ 

Muddy sand 4 cley 

Clay ft coarse sand 

69 158 

163 

40 203 

8 SCREEN; 

fitfllnle&a n;.. 

/MOI^ ouzs. _23 Length. 4^ 
Set between_liiL5i™fl. ond. 119 f. 

Fittings: w/f^urlap Dscker 

Layfjr of gravel 204 
9 STATIC WATER LEVEL 

ft. below land surface ^ Ti. uclow lano luriote 

PUMPING LEVEL below land surfoce 

70 3 30 
1 ft. after_^ hrs. pumping ^ 

y vatei- send 207 
i 
i. 

-a-V 

Coarse cleen vater sand 213 .ft. after , ,,, hrs. pumping. -g.p.m. 

Fine clean water CI\AJVCL 219 
11 WATER QUALITY in Ports Per Million: 

iron (Fe) Chlorides (Cl)_ 

Hardness. 

12 WELL HEAD COMPLETION: • In Approved Pit 

El Pitless Adapter 12*' Above Gfode 

13 GROUTING: 

Well Grouted? • Yes No 

Moteriol: Q Neat Cement Q. 

Depth: fr »Q f» 

14 SANITARY: 

Nearest Source of possible contominotion 

1QQ_ .feet S nifftirtn 1 rv ''YP* 

iminotion ij 

HQldipg TCP^^^ 
Well disinfected upon complerion^Q Yes D No 

15 PUMP: 

Monufocturer's M R^d JaCkst 

.HP^ Model Number. 11 HAB 
Length of Drop Pipe J.Q5_ .ft. copocity..jB.2 G.P.M. 

Type: E Submer sible Q 
D Jet D Reel procating 

16 RemofUi, elevation, source of doto, etc. 17 WATER WELL CONTRACTOR'S CERTIFICATION-
This well woi drilled under my jurisdiction ond this report is true ' 

to the best of my knowledge and belief. ^ 

Jnh-P CatntarrTP. Rr ann 
ncGisTceco tustMCSs HAMC 

r\ti h 
RCCISTeATION NO. 

Addr.s^rsv-LSOQ -JTf.t Q-r-PI <1 HA. 

Signed 

-JTEoy 

y 

• :30M li.tia 



NO 

1 LOCAI-ION OF WELL 

WATER WELL AND PUMP RECORD 
PART 127 ACT 368. P A 1978 

PERMIT NUMBER 

TownshtQ Name Couniv 

Oi- • Ana Di'eci'On From Rojo iniefseciion 

tA- r 'S' b'< •< rs/ 

oMtT- cT Of^Dv!:^ 

Sireei Aaot«ss 6 Ciiv ol Well Location ^ ''--i (3i-* •< v ^ vj 

Fraction , . 
w iT N/ /V cV v. v. 

SeCliOn Numoer Town Nun^Oc 

-3 N/9^ 
Range Numoef 

E/VSC. 
3 OWNER OF WELL 

Co Co-U H .9c ! / vq 
Adoress <3^66 C.€cO<i C/ ' 

/ r"! - C //p, „ 
Add'ess Same A$ Well Locai'on' LJ ^es 12S No 

locaie with 'x'm Secnon Below 

T I 

__i_j_ _ 
I 

I 
0. 

I 
I 
T - -
I 

J_ 
s 

• I >.iil.C 

'•3 Sketch Mao , 

V ^ 
\ 

0 
\ 

1 •! V, is.v' 

4 WELL DEPTH Icomoietedl , Date ol Comoienon 

I'l-&6 
0-CaDie 

• 
tool 

Hollow fOO 

Q Rotary 

Q Auger 

Q Driven 

Q Jetted 

r~l Dug 

6 USE OomestiC Q Tyoe i Public Q Tyoe ill Public 

I ! Irrigaiion [^Tvoe Ha Public Q *^*41 oumo 

n Test Well n Tyoe lib Public Q 

' Diameter Qsieei Q'Threaded . Heigni Above/Quj>«n 

FORMATION DESCRIPTION 
THICKNESS 

OF 
STRATUM 

DEPTH TO 
BOTTOM OF 

STRATUM 

L: 
I Plastic Q Welded | 

1 

in ;o 4^ It deotn 

-n to It deotn 
Grouted Or-ii Hole Diameier 

-n to It oeoin 

'11 fry fi deoin 

Surlace . 
I 

/ II 

»hs .'H J Weignt . 

I Drive Shoe 0 Ye^ 

' O No 

" r' •' 

8 SCREEN 

C L V 3''i 

Jud-CL /J s ̂  

Tyoe . s. 
Slot/Gau.'e 

Set between , 

r> ̂  
±£-

I i Not insiallea 

. Diameter ^ 

. Lengtn . 

. It and 

-C/ 

. It 

FITTINGS D" F Packer O Lead Packer Q Bremer Check ' 

B Blann above screen It Other 

/I A • I ^6 
9 STATIC WATER LEVEL 

. It below land surlace I I Flow 

10 PUMPING LEVEL below land surlace 

'I 
It alter . 

li alter 

I at •3' , hrs. Dumomg at ^ G P M 

. hrs oumorng at G P M 

11 WELL HEAD 
COMPLETION j'Pitiess adaoter f^12' above grade 

1 Basement offset I I Aooroved art 

12 WELL GROUTED' 
D No D Yes From , 

I I Neat cement Q Bentonne Q Other . 

No ol bags ol cemeni Addmves 

13 Nearest source of possible contamination 

Tyoe Distance IL Direction 

Well (Jismlecied uoon comoienon' Q Yes Q No 

14 PUMP Q installed Q Pumo insiailanon Only 

Manufaciuier s name fc'• •• ) T T 

USf « JNO SHtIT If NCIOCO 

15 Remarks elevation source ol (3aia. etc 

Model numtrer >* i r i V • HP ^ 

Lengtn ol Droo P'oe ' ^ It caoacny 

TYPE Q Suomersioie Q Jet 

PRESSURE TANK 

Manufacturer •, name f L_ /C 

. Volts . 

/S> . G p M 

Moriei numnei C-J s/ C? "T" "7 Caosrn 

i 
.Gallons I 

16 WATER WELL CONTRACTOR S CERTIFICATION 
This well was cmiieo unoe- my lunsoicnon ano itns leoon 'S uue 
10 the oesi ol my knowieoge ano Dei-el 

& f' 
I . )i- (-L t- i( I.J1C L A 

^ P-' 

06 7o iRev ^0-80l 

Address 

Signed . 

nCCtStCRCO BUSINESS NAME REGlSTRAnON NO 

frynl^LV. (Id 

O-. !) 
AUTMORI^ED REPRCSENTAHVf 

. OAie 



(2^ WATER WELL RECdRD 
ACT 294 PA 1965 

1 LOCATION OF WELL 

MICHIGAN DEPARTMEN I 
OF 

PUBLIC HEALTH 

County T-p. HJO'J rr\ Fraction Section No T own Range 

Oakland Pontiae W 35 3 NX. 10 E».-l 

Coi 

Oittanct And Oifvction Irom Raod lnt«rt«ctions 

Road 
Comar of iobnm.E« of 1-75) 

Str««t oddroiK & City of Well Location 

0WN6R No. 
3 OWNER OF WELL; 

ClairtoQ Conerete 
Additii 1^31 Mdcholfl 

Detroit, Hiehigan ^0225 

2 FORMATION 
THICKNESS 

OF 
STRATUM 

DEPTH TO 
0OTTOW OF 

STRATUM 

4 WELL DEPTH: (completed) Date of Compledon 

197 " 2-9-70 

Gray Sandy Clay 17' 17' 
5 £1 Cabia tool 

• Hall ow rod 

n Rotary 

D Jetted 

• Driven 

Q Bored 

• Oa, 

• _ 

So:rt City 

Sa:ndy Clay 

Gravely Bardnen 

Clay 

Med. Sard 

Sandy Clay 

Hardioan 

20* 37' 

11* 

15' 

6i' 

63' 

69^' 

6 USE;n Damejiie D Public Supply D Industry 

n Irrigotion D Air Conditioning CD Commerciol 

• Te..w.ii •, Trwri^lt. Mix 
^ TKreoded Welded D iHeight: Above^^jjgjf 

I turfaee ft. 

[Weightl5L,ik5_lbi/ft. 

lel959..^'- Depih 

Jt. Depth I Ori ve Shae? Ye»B NaP 

79-' 

6» 

11' 

80* 

91' 

8 SCREEN: Johnson Stainless 
. Type:_Stae] Di° • 6" 

Slot/. 80 .Length. 5' 

Set between_252—""d ^ Q? ft. 

Fittings: 
5^ X 18" aTTPla 

Hard Clay (Gray) 12* 103* 
9 STATIC WATER LEVEL 

Q —ft. below lond surface 

Clay 

Gi*ay Clay 

22« 125' 

6' 131' 

10 PUMPING LEVEL belaw land jurtoce 

3.yy I' afie^__hr». pumping. 

gfter—,1hrs. pumping 

-3?!-
/ 

J 

-g.p.m. 

S<uiiy Bardpan 

Bard Clay 

29' liSO' 
11 WATER QUALITY in Parts Per Million: 

Iron fF.l 0^5 Chlorides (CI) 1.0? 

32. 192' HordnesJ2jp2 204 

SJindy Rock 

Coarse Grovel It* 

193' 
12 WELL HEAD COMPLETION; P In Approved Pit 

Pitless Adopter P 12" Above Grade 

197? 
13 GROUTING; 

Well Grouted? • Yes No 

Moteriol: n Neat Cement Q. 

Depth; Frnm It. to ft 

14 SANITARY: mnrHTWH 
Neorest Source oT possible centominotion 

.feet .Direction. -Type 

Well di sinfeeted upon cameletian Yes P No 

15 PUMP: 

Monufocturer's Nome. 

Model Numbef_—.. -HP, 

.ft, capacity. Length of Drop Pipe_ 

Type: D Submersible Q 

P Jet P Reciprocoting 

.G.P.M. 

16 Remarks, elevation, source of data, etc. 

1 No Pmnp to go in this well 

17 WATER WELL CONTRACTOR'S CERTIFICATION 
This well was drilled under my lurisdiction ond this report is true 

to the best of my knowledge ond belief. 

Q- Q. CjrT^-at Tno. no?'; 
nCClSTCMCO SUSIMCSS MAwaC 

Addres s 1^01 W. n Mi-1<( Roat 

^ ( ' j t 1 _ /7 
AUTHOMI^CO RfMei 

0670 lOUM 6-56 



m ACT 29^ PA 1965 

1 LOCATION OF WELL 

MiCrtlCAN UCrAK.MCN 

OF 

PUBLIC HEALTH 

County Twp. n Froction Section No. T own Range 

Ckklani Pontlao Vi. % 35 -) N/X 10 EtX. 
Oit'"Ct AnJ Oiraction (rom Road lnl«ri«clion> 

m W. Comer of I 75 
Anbum Road 

5tr*«l addrtti & City ol Well Location 

OWNER No.. 
3 OWNER OF WELL; 

Clavson Concrete Co. 
15^ W. Mc Niebols Road 
Dotrolt. Klghigan ^^35 

Addr« 

FORMATION 
THICXNCSS 

or 
STRATUM 

DEPTH TO 
BOTTOM or 
STRATUM 

4 W£LL OEPTH' (completed) Dole of Completion 

*rL via.70 

Qray Clay 10' lOL 
53D Coble tool 

I I Hollow rod 

n Rotory 

D Jetted 

LJ Driven 

r~l Bored 
D Dug 

Fill (Wood. Rocksy Bta-'i 

fcX Sandy Clay 

Clay 

Sand 

Hard C1fly_ 

KadiTBa Coarse Sand 

R* 

JL 

S USE;Q Domettic O Public Supply CD Industry 

O irrigation O Air Conditioning O Commerciol 

• Teitweii • T»anMt TTIIX 

J2! 

JlZi. 

61. 

iKt 

-51: 

1 ThreodedjD Welded D 1 Height; Above/fflEDCw 

6_in. tAS«-9f_ _ft. Depth I surface ^ ft. 

jWeigKI_.9j4^lb»/(t. 

-in. to -ft. Depth jPftve Shoe? YetQNoJ 

8 SCREEN: Johnflon Stainless 
Tune- StaSl Din. 6" i ype; 

Slot/^gete-

Set betweJ^ 

Fittings; 

15- .Length- 5L 
.ft. ond_^X- Jt. 

5^ T KTtpp"''* 
9 STATIC WATER LEVEL 

Q It. below lend surface 

10 PUMPING LEVEL below lend surfoce 

ft. oftei^fc hrs. pumping 2^0 g.p.m. 

ft. pfter hrs. pumping g.p.m. 

II WATER QUALITY in Ports Per Million: 

Iron (Fe)__L„3 Chlorides (CI) ^ 

Hordness___2S9 

12 WELL HEAD COMPLETION: • In Approved Pit 

jEl Pitless Adopter D 12" Ab ove Griade 

13 GROUTING: 

Well Grouted? • Yes No 

Moteriol: D Neat Cement O. 

Depth: ft to ft 

14 SANITARY: _ , Dnkncnm 
Nearest Source of possible contominotion 

.feet .Direction. -Type 

Weil disinfected upon completion Q Yes • No 

15 Remorks, elevotion, source of dolo. 

0670 lOOM 6-66 

15 PUMP: 

Monufoeturer's Nom^ Bftd Jaokg't 

Model Numbar 1 00^ HP 

Length of Drop Piae f* gnpnrity^gQ P M 

Type: Q Submersible 

D Jet D Reclpfocoting 

17 WATER WELL CONTRACTOR'S CERTIFICATION 

This well wos drilled under my jurisdiction ond this report Is true 

to the best of my knowledge and belief. 

Q- Q» Coraa-nt Tnft. 
acosTcnco ausincss NAMC 

-0025-
•CaiSTRATION NO. 

A d dr e s 1 H-

Stgned—^ 
AUTHOAitr.Q AC f>"r sf * 11 V f 

Dot, -Jnno 5» 1970 

inrAl HFAITW OFPT TOPY 



GEOLO« nOT"_ WATER WELL AND PUMP RECORD 
PART 127 ACT 368 P A 1978 

PERMIT NUMBER 

1 LOCATION OF WELL 
CouniY 

Oakland 

TownshiD N»m« 

Blooofleld 

Ptacnon 

V. V4 'A 

Dmance And D<'eciiO'» frorr* Road Imefsectton 

The Heathers 
Square Lake at 1-75 

Siieet Addiess 8 Ciiy ol Well Localidn 

Section NumOe' 

2 
Town NumOe' 

N/> 

Range Number 

3 OWNER OF WELL Bobertsou Brothers Co. i 

3883 Telegraph Rd. Suite 202 
Address Blfd Hills, Ml 48013 

Address Same As Well Location' D Yes CP^o 
Locale wnh "x in Seciion Below Sketch Mao 4 WELL DEPTH (comoieiedl I Date ol Completion 

T 1 
I I 
I _ I _ 
•| I 

I I 
- _ a. _ _1_ _ 

I I 
1 I 
T - -
I I 

J \ 

253 It 

® CiCable tool 

I I Hollow rod 

5/16/88 
Q Roiarv Q Driven Q Dug 

I I Auger I I Jelled I I 

1 

6 USE Q Domestic Q Type I Public D Type ill Public 

3E~1 Irrigation Q Type lla Public Q Heat pumo 

I I Test Well Q Type lib Public D _ 

' D^ameicr n DCThreaded , He.ghi Above/B, 

FORMATION DESCRIPTION 

Stonr sand & gravel fdry^ 

THICKNESS 
OF 

STRATUM 

JJ21 

PERTH TO 
BOTTOM Of 

STRATUM 

Diameter — — , 

f- UPlasiic • welded | 2__ U 
" m in AZJ II depth I TO/. C 

weighi X JHD ms /ii 

in' 

m 10 It deDJf' 

Gfouied Dnii Hole Diameiei 

——« 10 II deoif> 

_ m to li denih 

I Drive Shoe Yes 

' • No 

Stony sand & eravel HL. 

Stony gravely clay 12' 24' 

8 SCREEN Johnson atalnleas • NOI msianed 

Type Steel Diameter 6 

sioiA,3.wA aee below Length 

Set between _ 221 _ It and 

2QL 

8 slot VeTlntif fyet") 30' 
FITTINGS D R Packei Q Lead Packer Q Biemei Check 

I I Blank above screen 1 * ^"li Oihei 

10 slot grey clay fvctl JlL SI' 

9 STATIC WATER LEVEL 

11 
It helow land suriace • Floi 

Gravely clay 021 jnL 

Ha xdpan. J51 RS' 

Dry ^rdpan & gravel (very firm) 18 
Gravely hardpan fvery firm) : 17* 

103* 
120' 

10 PUMPING LEVEL below land suriace 

217 . It alter 4 hrs pumping at _aii. . GPM 

It alter his pumping at GPM 

11 WELL HEAD 
COMPLETION 

I I Pnless adapter 3 12' dbove grade 

I I Basement oMsel Q Aiiiiioved iiii 

Hardpan & seams of gravel (vet) 14' 
set grreen (n.g.) 

134' 12 WELL GROUTED' 
£] No Q Yes-From , 

hard clay 
Brown day 

54' 
_241 

188' 
717' 

I I Neat cemeni Q Benionne Q Other 

No ol bags o< cemgnt Additives , 

18 slot sand 2' 
-31 

214' 
717' 

13 Nearest source of oossiOle coniarninaiion 

Tvoe Oistance 

unknown 
_ll Direction _ 

Very fine sand 
Mofl gjRnH 

24* 
_Z1_ 

241' 
248' 

WeM disinfected uoon comoicnon' El I I No 

Very fine sand 
Pntry. Rand 

253' 
-2531 

, Volly 710 

14 PUMP Not Installed Q Pumn iiiMuiiannn Only 

ManulariuieTs name -Tar'V^r 

Unnel n..mn.7RRin —HP Tis— 
Length o( Drop Pipe _ 216 . It caoariiy 

TYPF S SulimefMiiie Q Jet 

PRESF.UHt TANK 

Manulachner s name 

jsa. .GPM 

tJbi * JNO SHf.fT tf NCCOtO Modf't lujniiiei . Cdoai ly _Gaiiiii.' 

15 Remaiks itii'vaiion somre ol data etc 

1. 
2. 

Dli/il 

top 7* 
middle 3' 

3. middle 7' 
4. middle 7' 
5. middle 18' 
-6. bottom. 7-1— 

16 WATER WELL CONTRACTOR S CERTIFICATION 
This well was dinted vmoer mv IU^•^0ll"tlOn d»*d Uus leooH 'S n»tr 
(0 the hest of my iMowteoQe ano 

0 ,fi .—HnrMnr .TTTC, 
HECiSTEBEO aUSlNCS^ NAM~( 

0025 
v.. 

flCClSTAAtiON NO 

AflMi 

Ssyrifcfl 
111.-. MiMUl 

ISim PrT, n„]r bti 4R737-

AUIHOA</CO RfPfl n>CNt All 
7/18/88-



GEOLOGICAL SURVEY NO. 

MfCHIGAN DEPARTMENT OF PUBLIC HEALTH 

WATER WELL AND PUMP RECORD 
PERMIT NUMBER 

1 LUUMiiun ur vvc<.i. i 
County Township Name Fraction Section Number Town Number Range Number 

Oakland Bloonfield SH v^SH ,/,NW 3 2 N/« L
L

i o
 

nee And Direction From Road Intersection 

proxe 500 feet Eaet of intersection of 
Winthrop end E. Highland 
229 Ee Highland Avenue* Bloonfield Hilla* MI 

Street Address £r City of Well Location 48302 

3 OWNER OF WELL: 
Northwest Building Corporation 
7001 Orchard Lake Road 

Address 

Address Same 
Nest BlocmfieU* MI 48322 
me As Well Location? Lj Yes L-J No 

Locate Witt) "X" in Section Below 
-T 1— -•r 

I 
.i 

I 

* J__ 

• t MILC 

1 Ml. 

' Date Completed ' • ,,, ,, 
t MO. I DAY I YEAH • IXI New Well 

4 WELL DEPTH: 

99 p,, !9' ; 13; 90; p Replacement 

6 B Cable tool 

i~i Hollow rod 

_L Well 

r~l Rotary 

d! Auger 

5B Driven 

CH Jetted 

I I Dug 

• 
6 USEYQ Domestic LH Type I Public I I Type III Public 

I I Irrigation d] Type lla Public dl pump 

dl Test Well dl Type Mb Public dl 

FORMATION DESCRIPTION 

Stales* gravel A clay 

THICKNESS 
OF 

STRATUM 

DEPTH TO 
BOTTOM OF 
STRATUM 

^ Dimeter C Steel • Threaded , Height: Above/ 

4 •PIJWC • Welded I Surf.ce_JLft 
in. to ft. depth I n . in. to . 

. in. to. 

. ft. depth 

. ft. depth 
Weight lbs./ft. 

25 25 
Guuted Drill H^e^iameter 
" ^ in. to ft. depth 

in tn ft. depth 

I Drive Shoe Yes 

I • No 

Clay/gravel mix 65 90 dl Not Installed 
4" 

Hater"bearing sand 99 

8 SCREEN: 

Type?t5lBlMSS^l^,meter. 

.sinCTX .0071 .0»0,,oo,n 8 feet 

Set between . _51 ft. and. _22 ft 
FITTINGS- ® K-Packer d] Lead Packer dl Bremer Check 

e Blank above screen • ft. Other y piuR 
9 STATIC WATER LEVEL: 

60 ft. below land surface • Flow 

10 PUf^PING LEVEL; below land surface 

75 3 
. ft. after. 

. ft. after. 

hrs. pumping at 

hrs. pumping at 

20 
. G.P.I)4. 

. G.P.M. 

11 WELL HEAD 
COfVIPLETiGN: 

[S Pitless adapter 12' above grade 

I I Basement offset I I Approved pit 

12 WELL GROUTED? r—I fl 
LI No EfYes Frnm " 90 

dl Neat cement B Bentonite dl Other. 

No. of bags of cement Additives . 
13 Nearest source of possible contamination 
cjty «war line 

Well disinfected upon completion? 

Was old well plugged? 

©Yes 

• Yes 

J[L Direction 

• No 

• No 

East 

14 PUMP. Q Installed dl Pump Installation Only 

Hebtrol 

RECCt VIE-D 
USE A 2ND SHEET IF NEEDED fl'SikPspt. of Publli Health s 

Manufacturer's name . 

Model number 1025711BSP HP 3/4 
Length of Drop Pipe 8^ ft. capacity . 

TYPE: Submersible dl Jet 

PRESSURE TANK: 
Manufacturer's name 

. Volts 230 
10 G.P.M. 

Well-X-Trol 
Model number HX-205 . Capacity. .Gallons 

1 5. Remarks, elevation, source of data. etc. 

OCT 11 1990 

BUREAU OF EKVmOIIMF»lT»l tun 
Rig Operator s Name: OCCUPATIONAL HEALTH-fiWCB 

Daniel H. Chlssus 

16. WATER WELL CONTRACTOR'S CERTIFICATION: 
This well was drilled under my jurisdiction and this report is true 
to the best of my knowledge and belief. 

Daniel H. Chiasua Well & Puap Service* 63-0127 
REGISTERED BUSINESS NAME REGISTRATION NO. 

AdHrAAA 6885 Walnut Lake Road* H. Bloomfield. MI 

D67d 12/85 
Signal 

AUTHORIZED REPRESENTATIVE 
. Date. 

r 
48323 

9-13-90 

Autliorlty: 
ComplBtfon; 
Penalty: 

GEOLOGICAL SURVEY COPY 

Act 368 PA 1978 
Required 
Conviction of e violation 
of any provision is a 
misdemeanor. 



) • ; 
TAX NO: 

19 I'll nn'i 
1. LOCATION OF WELL 

County 

Oakland 

MICHIGAN DEPARTMEI9T OF ENVIRONMENTAL QUALITY 
DRINKING WATER & RADIOLOGICAL PROTECTION DIVISION 

- WATER WELL AND PUMP RECORD 
Completion is required under auttiority of Part 127 Act 368 PA 1978 

Failure to comply is a misdemeanor 

Township Name 

•^^ni 
Bloomflaid 

Fraction 

SWt/'MW 1/4 SWIM 

ice and Direction from Road Intersection 

Street Address & City of Well Location 

Section No. 

J 

PERMIT NO: 

24358 

"TOWTTNO" Range NO. 

3. OWNER OF WELL 

Address 
Larry Garner 
246 E. Highland 

J..-, 

Address Same as Well Location Yes EH No 

Locate with 'x' in Section Below Sketch Map 

1 
- -1 -

1 

1 1 
i— I--
1 1 1 1 
1 r 

--L-
1 

I--U-
1 1 

15. ABANDONED WELL PLUGGED? 

Casing Diameter 7. in. 

PLUGGING MATERIAL: 

D Cemenl/Bentonlte Slurry 

No. of Baas 3 

0 Yes • No 

Depth 100 ft. 

d Neat Cement d Bentonite Slurry 

d Concrete Grout Kl Bentonite Chips 

Casing Removed? d Yes ® No 

16. REMARKS: (Elevation, Source of Data, etc.) 

4. WELL DEPTH: 

120 ft. 
Date Completed 

6 ^QR 
d New Well 
1^ Replacement Well 

5. E Cable Tool 
d Hollow Rod 

d Rotary d Driven 
d Auger/Bored d Jetted 

dDug 
d 

6. USE: 0 Household d Type I Public d Type III Public 

d Irrigation d Type lla Public d Heat Pump 

d Test Weii dType lib Public d 

7. 

2. FORMATION DESCRIPTION THICKNESS 
OF 

STRATUM 

DEPTHTO 
eOTTOMOF 
STRATUM 

Brown olav n 14 

Blue clay-gravel-rocks 96 110 

Med. sand-gravel-water fio 120 

• " >-
: • -J 

' -• 1-

' - • --S 

— - - j 

_ ' «. 

.... 

•" 3 

USE A 2ND SHEET IF NEEDED 

CASING: 0 Steel dThreaded 

d Plastic 0 Welded 
dother 

Diameter: 4 in- td| 1 g ft. depth 
_ft. depth 

BOREHOLE: 

Diameter: 

_in. to. 

Jn. to. 
In. to 

_ft. depth 
_ft. depth 

Height: Above/Below 

Surface; ^ft 

Weight: 4_Q/44),lbsyfL 

0 Drive Shoe 
d Shale Packer 

8. SCREEN: d Not Installed 

/^^bauze 1 2 
S^ Between 116 
FITTINGS: ®K-Packer 

d Blank Above Screen 1 

d Gravel-Packed 

Diameter 3" 
Length: 48" 

_ft.and 120 
d Bremer Check 

ft. Other 

9. STATIC WATER LEVEL: 

63 ft. Below Land Surface d Flowing ^ 

10. PUMPING LEVEL: Below Land Surface 
84 ft. After 2 hrs. Pumping at 66-

E! Plunger d Bailer d Air d Test Pump 
G.P.M. 

11. WELL HEAD COMPLETION: 

S Pitless Adapter 

d Basement Offset 
0 12" Above Grade 

d Well House 

12 . WELLGROLfTED? 

d Neat Cement 
No.c 

dNo Qves 

E Bentonite 
Additives 

From 0 to 1 fl 9 ft, 

dottier 

13. NEAREST SOURCE OF POSSIBLE CONTAMINATION: 
Type .^oiiioyq Distance gQ ft. Direction NOCth 
Type Distance ft. Direction 

14. PUMP: d Not Installed d Pump Installation Only 
Manufaaurer'sName Red j 50^01* 
Model Number HP 1 

i¥ DRILLING MACHINE OPERATOR: 

d Employee d Subcontractor 
Narne Charles Farren 

Length of Drop Pipe B.4 _fL Capacity 

TYPE: 0 Submersible djet d Other 

PRESSURE TANK: 

Ivlanufacturer's Name Well X-trol 

Model 

voits230 

1 9 G.P. M. 

Gallons 

18. WATER \A/ELL CONTRACTOR'S CERTIFICATION: 
This well was drilled under my jurisdiction and this report is true to the best of my, 
knowledge and belief. 

Fettig Well Drilling 63-1976 
REGISTERED BUSINESS NAME REGISTRATION I 

Address 2990 TQwerinq Oaks Dr., White Lake 

sorted / 
AUTHORIZEOfAEPnE 

GEOLOGICAL SURVEY COPY 

Date 7 7-?/ 
EQP2017 (12/96) 



utOLO iVEY NO 

MICHIGAN DEPARTMENT OF PUBLIC HEALTH 

WATER WELL AND PUMP RECORD 
PERMIT NUMBER 

1 LOCATION OF WELL 

County I Township Name 1 Fraction Section Number Town Number Range Number 

Blco/nTirl^ ti y,^J^yS\fJy. '9 
O N/S Joe E/W 

cP(9P 
Street Address & City of WeM Location 

3 OWNER OF WELL: 

"""" 
Address Same As Well Location? D Yes No 

: 0 New well 

l\ I 33 1 i • Replacement Well 

Locate with "X'm Section Below 

a 

k -4 

'7 _L 
"T 

I 
_l_ 

. tflXILE 

Sketch Map 

6^0yn-ri()i 

4 WELL DEPTH: 

//J FT. 

® Q Cable tool 

I I Hollow rod 

0 Rotary 

1 I Auger 

I I Driven 

I I Jetted 

I I Dug 

• 

/ 

6 USE Domestic LIl Type I Public LH ^vpe HI Public 

I I Irrigation LI! Type Ha Public Q Heat pump 

I I Test Well d Type lib Public d 

FORMATION DESCRIPTION 

6 l<°y 

THICKNESS 
OF 

STRATUM 

13 

0 Plastic 0 Welded 

DEPTH TO 
BOTTOM OF 

STRATUM 

'3 

^ Diameter Q S'eel d Threaded j Height Above/BelTOr 

I Surface ^ ft. 

j WRighf^ifl^l 

I Drive Shoe d Yes 

I 0 No 

in to " ft depth 

in. to ft. depth 
Grouted Drill Hole Diameter 

in to ft. depth 

in. to ft depth 

Ibs./ft. 

: CfF^vt i 77 "fo 
8 SCREEN 

y/3 
Type 

Slot/Qmire . JO 
~7oT 

I I Not Installed 

3" 
Diameter 

Length ^ 

.It. anrt /J3 ft Set between - ~ ' n. ana - • — 

FITTINGS' K-Packer d Lead Packer d Bremer Check 

H Blank above screan J ft Other 
CTATir (AJATCD I C\iri . 9 STATIC WATER LEVEL. 

ft. below land surface d Flow 
10 PUMPING LEVEL below land surface 

76 . / 
. ft after. 

. ft after. 

hrs. pumping at 

hrs. pumping at 

^0 
. G.P M. 

. G PM 

11 WELL HEAD 
COMPLETION 0 Pitless adapter 0 12" above grade 

1 I Basement offset I I Approved pit 

-f 

,2WELLG»0UIED. Q g 

I I Neat cement 0 Bentonite d Other 

No of bags of cement Additives 

\ 
13 Nearest source of possible contaminalicn 

5<'K'Ffc. . Distance Type 

Well disinfected upon completion? 

Was old well plugged' 

Direction 

0 Yes d No 

d Yes d No 

14 PUMP Q insialled d Pump Installation Only 

Manufacturer s name 

Model number . 

ro 
. HP . . Volts O 

USE A 2N0 SHEET IF NEEDED 

Length of Drop Pipe . 

TYPE Submersible 

PRESSURE TANt;. 

_ ft. capacity . 

d Jet 

.GPM 

Manufacturer s name 

Model number. _ Capacity . .Gallons 

15 Remarks, elevation, source of data. etc. 

Rig Operator's Name: 

Gfci^ LALCML 

D67d 2/89 

16. WATER WELL CONTRACTOR'S CERTIFICATION: 

This well was drilled under my jurisdiction and this report is true 
to the best of my knowledge and belief. 

f^ey t AUE IAJJI /?/. I|,.v, feS-OlYS 
"EGISTEBED BUSINESS NMIE ~ i REGISTRATION NO. 

C)A/L6fd/4 

Data 
' / AiiTHrtRiTPn PFpnpc.-. 

Address 

Signed 
' AUTHORIZED HEPRESENTATtVE 

Authority: 
Complatlon: 
Panalty: 

GEOLOGICAL SURVEY COPY 

Act 368 PA 1978 
Required 
Conviction of a violation 
of any provision is 8 
misdemeanor. 



TAX NO: 

LOCATION OF WELL 

CounN . 
OAKIAAJC^ 

MICHIGAN DEPARTMENT OF PUBLIC HEALTH 
WATER WELL AND PUMP RECORD 

T^nshipN^^ ^ Fraction ^ 

Pttanceand Direction from Road Inters^tionf I uPJ hi 
iJoo/wArJ A/or+h of LK 

i tt tnM oV \cfi 

^b^(c iO >^'i' 
Street Address & City of Well Location 

Locate witfi 'x' in Section Below Sketcfi Map 

2. FORMATION DESCRIPTION 

5^0[ f lo^ : G?Mv/t\ 

Gf ftvt\ -• 

GfR»^v\ 

USE A 2N0 SHEET IF NEEDED 

THICKNESS 
OF 

STRATUM 

/30 
/I 

/ 6 

DEPTHTO 
BOTTOM OF 
STRATUM 

ISO 

HI 
«?3fc 

15. ABANDONED WELL PLUGGED? 

Casing Diameter in. 

PLUGGING MATERIAL: 

ED Cement/Bentonite Slurry 

No. of Bags 

• Yes • No 

Deptfi ft. 

CH Neat Cement [U Bentonite Slurry 

[D Concrete Grout [HI Bentonite Chips 

Casing Removed? D Yes D No 

16. REfxIARKS: (Elevation, Source of Data, etc.) 

I 7. DRILLIf^ MACHINE OPERATOR: 

0Employee [H Sutscontractor 

Name G*" L^L« /jj 
GW-2 2Je 9/93 

PERMIT NO: 

Section No. Town No. 

3 
No. 

3. OWNER OF WELL ^L-IAJ C PC- ^ 

Address ^Cr'^/b~ //^ C 

Address Same as Well Location [D Yes 0' No 

WELL DEPTH: 

ft 

Date Completed 

7 iHi'iS 
12 New Well 

n Replacement Well 

5. Doable Tool 

• Hollow Rod 

0 Rotary D Driven D Dug 

D Auger/Bored D Jetted D 

6. USE: 0 Household D Type I Public D Type III Public 

D Irrigation D Type lla Public D Heat Pump 

D Test Well DType lib Public D 

CASING: • Steel • Threaded 

12 Plastic 0 Welded 

•other 

Diameter: in. to-? V3. depth 

;in, to ft. depth 

BOREHOLE: 

Diameter: ^ in. 

in. to 

. depth 

_ft. depth 

Height: Above/Belew 

Surface: / ft 

Weight: I IbsTft. 

• Drive Shoe 

• Shale Packer 

8. SCREEN: • Not Installed 

Type 

76 

•Cravel-Packed 

Diameter 3 

Length: 

ft. and 

Slot/Gawe_ 

Set Between 

FITTINGS: 0 K-Packer , .• Bremer Check 

0 Blank Above Screen 4 ft. Other 

H' 

9. STATIC WATER LEVEL: 

. Below Land Surface • Flowing 

10. PUMPING LEVEL: Below Land Surface 

700 ft. After / hrs.Pumpinoat 7^0 G.P.M. 

D Plunger D Bailer 0 Air D Test Pump 

11. WELL HEAD COMPLETION: 

0 Pitless Adapter 

• Basement Offset 

0 12" Above Grade 

• Well House 

2. WELL GROUTED? GNO 0Yes From A/* \a'A2 

• Neat Cement 0 Bentonite • Other 

No. of Bags 7vj Additives 

13. NEAREST SQURCE OF POSSIBLE CONTAMINATION: 

ft. Direction 

5TS0URC 
Type Srp4,(, 

Type 

Distance 

Distance 

/Ut-yli 
ft. Direction 

• l 

l^nufaaurer's Name_ 

Model Number 

14. PUMP: I I Not Installed D Pu,pip Installation Only 

HP / 

Length of Drop Pipe. _ft. Capacity _ 

TYPE: 0 Submersible Djet Doitier, 

PRESSURE TANK: 

Manufacturer's Name ^ ^ 

Model Number 

Voll 

G.P. M. 

_ Capacity_ . Gallons^ 

15. WATER WELL CONTRACTOR'S CERTIFICATION: 
This well was drilled under my jurisdiction and this report is true to the best of my 
knowledge and belief. 
- .1 . . H /X II i,i-o\HO L^LOMI l/Ji II Qr,11,^0. 

IEGISTEAEO BUSINESS NAME I I 

Address, 

Signed_ 

BUSINESS NAME , , 1 sj I 

<^i56 cUrh-jc^ pna 
REGIST^TION NO. 

'Ju Date 
THOffZED REPRESENTATIVE 

GEOLOGICAL SURVEY COPY Psrulty: CenvletionefavlelaUen«(*nyprovl«Mn 

7/n/ti 
Ity: Ad 36 
CofneMi 

UMnlaar 

Ad 366 PA 1976 
Ion: Roquirod 



CoE^ef^lCAL ||)RVEY SAMPLE No. 

JAN 1"? l'^73 WATER WELL RECORD 
ACT 294 PA 1965 

ll LOCATION OF WELL 
^^unty 

^^tance And Di 

Township Name 

UecHflcld 
Fraction 

L 
MICHIGAN DEPARTMENT 

OF 
PUBLIC HEALTH 

Stance And Direction from Road Intersections 

850 0|47k» ( N. of Squoro Uko, W. ^f 
didlrko for tho Ofond Tnmk Rollrood) 

Street address & City of Well Location 

'74 ^ % Jt % 

Section Number Town Number Range Number 

3 I 2 N/f. I ^ E/^. 
3 OWNER OF WELL: 

Orr Brothoro Bldg. lae. 
Address jjumington 

IlTonU. lHohtgon 48152 
in section below Sketch Map: 4 WELL DEPTH: (completed) Date of Completion 

-1--T 
I 

^ Ml. 

FORMATION 

atoBf cior 

Voir auff CUr 

Stowr Cloy 

m ft. 11-17-72 
5 a Cable tool 

• Hollow rod 

I I Rotary 

n jetted 

n Driven 

Q Bored 

• Dug 

• 
6 USE: ^Domestic B Public Supply [H Industry 

Q Ifisation [J Air Conditioning Q Commercial 

•Test Well Q 
7 CASIfJG: Threaded® WeldedQ j Height: Aboi^AILlow 

IVOIkt. 
THICKNESS 

OF 
—»Te*TIIU 

20* 

.151. 

DEPTH TO 
BOTTOM OF 
^rukruu 

20* 

-251J 

Diam. 

ikin. rlJ5*TL .ft. Depth 

t Surface 

8 SCREEN: J^nMD 

Type: 2t^#l 

Slot/?HBRs 

Set between *3^ 

Fittings: 

>«pth I Drive 

Sttlnlf 

I Weight _4A_lbs./ft. 
Drive Shoe? Yes gNoD 

. Dia.: 

Ind 

IP» 

-ft. 

3" X 18" WMm 

SUtadhr Hmtpm M—tlar Send 

Sxndhr HMfdiaen 

3*ndhr Hudpen Moatlr Sud 

Sandy Hwdpan 

Mad SandA Graval 

jgi. 100 
9 STATIC WATER LEVEL 

ft. below land surface 

10 110 

151. 

10 • 

1?5 

10 PUMPING LEVEL below land surface 

-130- ft. after 9. hrs. pumping 

ft. after hrs. pumping. 

_2tL Q.p.m. 

g.p.m. 

135 
n WATER QUALITY in Parts Per Million: 

Iron (Fe) 2^0 Chlorides (CI) 3!L 

Ml 1»1« Hardness 771 .Other 

USE A 2ND SHEET IF NEEDED 

12 WELL HEAD COMPLETION: Q Approved Pit 

Pitless Adapter I I 12" Above Grade 

^3 Well Grouted? Q yes •CNO 

I I Neat Cement Q] Bentonite Q 

Depth: From ft. to ft. 

14 Nearest Source of possible contamination 

feet Direction 

Onknowa 
.Type 

Well disinfected upon completion ^Yes [~1 No 

I I Not installed 

Jaekat 
15 PUMP: 

Manufacturer's Name . 

Model NumberBlTOHl—mC HP H. Volts 230 
Length of Drop PipeJ^l6_tt. capacity_lfi^.P.M. 

Type; Submersible 

I I Jet Q Reciprocating 

16 Remarks, elevation, source of data, etc. 

Bf OhiLLiii. 
Chnand Trank IUR«--JD£D 

,.,rt.;£CT£OBlU 

17 WATER WELL CONTRACTOR'S CERTIFICATION: 
This well was drilled under my jurisdiction and this report is true 
to the best of my knowledge and belief. 

0. 0. Corsant. Ine. 
REGISTERED BUSINESS NAME 

0025 
REGISTRATION NO. 

Address 1^1 W. 11 Read. Oak Pitrk ^37 

067d 100M (Rev. 12-68) 
Signed L DaOe 19e 1972 

RORrZED REPRESENTATIVE 

GEOLOGICAL SURVEY COPY 



GECU-OGICAL SURVEY SAMPLE No. 

WATER WELl RECORD 
ACT 294 PA 1965 

County 

1 LOCATION OF WELL 

MICHIGAN DEPARTMENT 

/ PUBLIC HEALTH „ 

r Twp. ' J / 

)j6^ '/fAAlia I ft/ao/V /-! a /'g 
Fraction 

'/4AJ(J P'/4SL0'/4 
0 And Direction from Rood Intersections 

Street address & City of Well Location 

OWNER No._ 

2 FORMATION 

Muddu <'/9/VfV 

/V 

J-

THICKNESS 
OF 

STRATUM 

o 

DEPTH TO 
BOTTOM OF 
STRATUM 

//J' 
/y a 

Section No. Town 

Fu N/*-
Range 

Address /f. 
For-4 77/^ ^ 

4 WELL DEPTH: (completed) Dote of Completion 

fLo O 't. y- ^ ^ 
5 ^B^Coble tool C3 Rotory Driven d Dug 

[D Hollow rod d Jetted d Bored d. 
6 USE: IS^omestic d Public Supply d Industry 

d Irrigotion d Air Conditioning d Commerciol 

d Test Well d 

7 Threoded d Welded d | Height: Above/Below Uig 4- .in, to _ft. Depth surfoce_ -ft. 

-in. to jJ/f. Depth 

jw.ight // Ihc/ft. 

I Dri ve Shoe? YesBWod 

8 SCREEN: 

Typ- S/d>J/-Cd) 

f r 
.Dio.: 3. 
.Length. Slot/Gouze. 

Set between y ^'^ft. and ^ Jt. 

9 STATIC WATER LEVEL 

.^L—C2—ft. below lond surface 

10 PUMPING LEVEL below land surface 

>t nher hr« pumping- .j.p.m. 

/ "^^^-ft. after ^ hrs. pumping- -g.p.m. 

11 WATER QUALITY in Ports Per Million: 

Iron (Fe) Chlorides (Cl)_ 

Hardness-

12 WELL HEAD COMPLETION: d In Approved Pit 

d Pitless Adopter d 12" Above Grode 

13 GROUTING: 

Well Grouted? d Yes d No 

Material; d Neat Cement d. 

Depth; From ft. to ft. 

14 SANITARY: 

Nearest Source of possible contominotion 

feet .......Direction^. 

Well disinfected upon completion d Yes d. No 

-Type 

15 PUMP: 

Monufocturer's Nome-

Model Number -HP-

Length of Drop Pipe ft. copocity. 

Type: d Submersible d 

d Jet 

-G.P.M. 

d Reciprocoting 

16 Remorks, elevation, source of doto, etc. 

««>£« '«• »r MIUE8, iro, „o. 

'•::o/iR£crEo BY, 

••ADDinON BY, 

17 WATER WELL CONTRACTOR'S CERTIFICATION: 
This well was drilled under my jurisdiction and this report is true — 
i th*'best of my knowledge ond Mlief. 

;r-f. . 
RECISTERCD BUSINESS NAME /f REClSTRATtON NO. 

Artrir..—^IfL/ 
. 

^ iSi'' Datt tp-
^j^Honizeo.)lep)|^ENTfTivE / 

D67D 100M 6-66 

MAR 3 1969 GEOLOGICAL SURVEY COPY 



GEOLOGICAL SURVEY NO. 

MICHIGAN DEPARTMENT OF PUBLIC HEAL I H 

WATER WELL AND PUMP RECORD PERMIT NUMBER 

1 LOCATION OF WELL 
County ~ I i fTov^ipName ^ /f . , r- Section Number Torwn Number 

nr^kA^.A P ^ 112 Ny 
Dir^tinn Prom Aoad IntfirsS^ion ^ j 3 OWNER OF WELL. rection fromyioaa imersecnon - j 

^oo; L^&'T of . 
^c>' A/ &• nx^5eU-

Street Address Et City of Well Location 

Section Number Town Number 

/VCTT^'-'S" 

Address Same As Well Location? Q Yes CH No 

fn 

Range Number 

Locate with "X" in Section Below 
T 

Sketch Map: 

__ J 

-L 
-S-l 

r 

1- - T - -i 
I I 
I L_ 

• 1 lUILC 

) lUI. 

WELL DEPTH: 

FT. 

Cable tool 

r~l Hollow rod 

' Date Completed 
I MO. I OAV I VEAn t I 1 I New Well 

Replacement Well 

n Auger 

Driven 

I I Jetted 

I I Dug 

• 
6 USE: W Domestic 

I 1 Irrigation 

• Test Well 

I I Type I Public 

• Type lla Public 

• Type lib Public 

I I Type III Public 

I I Heat pump 

• 
7 CASING: Q g,,,, Diameter 1—I ^>'861 Q Threaded j Height: Above/Below 

5?"""" I '*• 
' ' Weight Ibs./ft. FORMATION DESCRIPTION 

~ ^J Oyy 

THICKNESS 
Of 

STRATUM 

DEPTH TO 
BOTTOM OF 

STRATUM 

Si 
s. 

fLdepth 

. in. to, 

ft. depth 
iameter 

ft. depth 

ft. depth 

Drive Shoe 

I 

• Yes 

a SCREEN: Q Not Installed 

Set between 

FITTINGS: 

C Blan! 

• Lead Packer Q Bremer Check 

ft. Other 
9 STATIC WATER LEVEL: 

_ ft. below land surface • Flow 

10 PUMPING LEVEL: balow land surface 

ft. after / hrs. pumping at 

. ft. after hrs. pumping at 
O- G.P.M. 

G.P.M. 

11 WELL HEAD 
COMPLETION: 

I Pitless adapter Q 12" above grade 

I Basement offset I I Approved pit 

, 2 WELL GROUTED? Q ^ Froml^^ 

CD Neat cement ferBentonite CD Orhaif^.X-y 1 

No. of bags of cement. . Additives. 
13 Nearest source of possible contamination 

Type . Dislance^^^ 

sinfeaed upon completion? t_l Yes / Well disinfeaed upon completion? 

Was old well plugged? 

Yes 

^3-Yei 

_!L Direction 

• No 
D No 

14 PUMP: I I Not Installed 

7 • d 

ChtlCR 

Manufacturer's name 

Model number 

Length of Drop Pipe . 

TYPE: Submersible 

PRESSURE TANK: 
Manufacturer's na 

I I Pump Installation Only 

C-
HP 7~\ Volt^ 

ft. ca^a^ /i^ 

• Jet 

1 
G.P.M. 

USE A 2ND SHEET 

1 5. Remarks, elei 

Model number. Capacity. .Gallons 

eleMtic^ s^rce of dat£ 

Wfch.i^p,5'^ED 
P'-o'Pub/ioH»ami 

D67d 12/85 

Rig Operator's Nan^y][|!^ ^ 1992 

16. WATER WELL CONTRACTOR'S CERTIFICATION: 
This well was drilled under my jurisdiction and this report is true 
to ih^^^sl^y^nowledge and belief. 

^ fttfSisTffATiorf'NO. 

Address ^// /s> A-//f 

-"'SSSir 
Signed 

AUTHORIZED 

'Rt€lST4fATIOI^ NO. 

A /? 

Date i Joa/L-^O^ 
Authority: 
Completion: 
Panalty: 

GEOLOGICAL SURVEY COPY 

Act 368 PA 1978 
Required 
Conviction of a viotation 
of any provision is s 
misdsmesnor. 



(i^ GEOLOGICAL SURVEY NO 

MICHIGAN DEPARTMENT OF PUBLIC HEALTH 

WATER WELL AND PUMP RECORD PERMIT NUMBER 

1 LOCATION OF WELL 
Caunt^ 

^^Bisiani 

nTT/ 7 i~ I Township Name 7> I I Fiacua*^ ti i ̂  Section Ni^ber Town Number Range Number 

aLicj /1/rv.w.-Ci,.mm5tv. ir 0^ 
istance And Direction From Road Intersection 

Street Address £t City of WeU Location /?i /!/ Serlc 5 / / fgg M 
i Sketch Ma(^„, .±W 

3 OWNER OF WELL 

Address 

Address Sa 

VJioJ^llet^ f.A 
L^H A/' 3erk5l^i'^Cy 

Locate with "X" m Section Belbw 4 WELL DEPTH: 

.1 

1 

I--T --
I 
I 

t Ml 

\ fSrrxte\xcir<\ 

•-At 

>5: 

/3Z 
' Date Completed 

-jAY I YEAR ' 

FT. 

® LH Cable tool 

I I Hollow rod 

omestic 

I I trngation 

Q Test Well 

iiill 
New Well 

L Replacement Well 

.Rotary 

LH Auger 

I I Driven 

O Jetted 

CD Dog 
• 

6 USE: I I Type I Public 

I I Type Ha Public 

I I Type lib Public 

I I Type III Public 

CD Heat pump 

•_ 

SAX^ P)lYmO 

FORMATION DESCRIPTION 

^ A/O^LJIO 0-1^ 

flt'OU dlnu 
imu. w. 

THICKNESS 
OF 

STRATUM 

7 
<5' 

DEPTH TO 
BOTTOM OF 

STRATUM 

7 CASING 
Diameter 

4: 
Sjeel CD Threaded 

lastly CD Welded 

in. to f J J ft. depth 

in. to ft. depth 

Height Above/! 

I Surface . X 
Weight. 

-ft. 

. Ibs./ft 

7 
Grouted Dnll Hole Diameter 

to AJ/ ft depth 

I 

I Drive Shoe CD Yi I es 

No 

M-
8 SCREEN;..^ , 

HO 

Type 

Slot/' 

Johv^^/0 • 

-At-
J32i. 

Diameter 

Length 

ft. and _ 

tailed 

132- .ft. Set between^ .— 

FITTINGS (-Packer _| I Lead Packer Q Bremer Check 

I Blar^k above screen 

?r Lt 

Othei. 

9 STATIQ^VVATER LEVEL 

It. below land surface 

riCWATI ii • Flow 

Fgu 0^\s,u Aiclt 0/ S3 A. AS 
10 PUMPING LEVEL: below land surface 

QM^Ja 
Clc^ ID- 6^ 

. ft. after. 

. ft. after. 

. hrs. pumping 

. hrs. pumping at 

3D at_5-AiLGPM. 

. G.P M 

itless adapter "[^^2' above grade 

I I Basement offset CD Approved pit 

1 1 WELL HEAD 
COMPLETION 

I I No ^^Yes From (D tn mn, 
Oausefc/ SAXJCI (o'/tory 

l>rrmA) SmA 
AD 2Z 

12 WELL GROUTED' 

(SAAH-I 13. 10 D 
I I Neat cement CD Bentooi^ Other ^ 

No of bags of cemenr A^mues 

Sfi/Od 3Z 120-
13 NearesLsource of possible contaminatioi 

Type O^p'l Distance 

Well disinfected upon completion? 

Was old well plugged? 

-Ar. 

14 PUMP Q Ins^ed CD Pump Installation Only 

Manufacturer.^ 

Model numji 

2. A-A •^*0 

M X^/iS. 

Length of Drop ^pe 

TYPE ^^^Gubmersible CD Jet 

PRESSURE TANK. 

Manufacturer's name 

Volts A3o 
ft capacity _ /<P-- GPM 

///:s QcOfiJ 
. Capacity . .Gallons 

RACTOR'S CERTIFICATION: 
nder my |urisdiction and this report is true 

' f 7. Rig Operator's Name: 

'X/H Am/PAJ£. - J/&1 Arioi/J 
D67d 2/89 

fet of my knowledge and belief . ^ 

?m-s kJeJ! ON'llixh.Ztx. 11'I5c 
IbNSkh 

. , Date . 
AUTHORIZED PREVENTATIVE 

Authority: Act 368 PA 1978 
Completion; Required 
Penalty: Conviction of a violation 

GEOLOGiCAL SURVEY COPY 
of any provision is a 
misdameanor. 



GEOLOGICAL SURVEY NO. 

1 LOCATION OF WELL 

MICHIGAN DEPARTMENT OF PUBLIC HEALTH 

WATER WELL AND PUMP RECORD 
SID WELL NO: 19-04-401-014 

PERMIT NUMBER 

County 

OAKLAND 
Township Name 

BLOOMFIELD 1 Fraction 

E '/WW '/SB 
tance And Oirection From Road Intersection 

200 FEET SOUTH OF WEST HIGHLAND 
1/8 MILE WEST OF WOODWARD AVENUE 

Street Address £t City of WeH Location 49 WEST HIGHLAND 

'/» 
Section Number 

4 
Tovyn Number 

2 NK 
Range Number 

10 
3 OWNER OF WELL: 

JOSEPH CONSTANT 
129 ROANOKE 
ROCHESTER, MI 48306 

Address Same As Well Location' • Yes 0(No 

Address 

Locate with "X" in Section Below Sketch Map: 4 WELL DEPTH: ' Date Completed ' ra 
I MO. I DAY I VEAB I 129 New Well 

1 06 FT. !04 i29 i93 ! D Replacement Well 

® L3 Cable tool 

n Hollow rod 

E Rotary 

n Auger 
I I Driven 

I 1 Jetted 

I 1 Dug 

• 
6USE:g] Domestic CD Type I Public CH Type III Public 

I I Irrigation Q Type lla Public C] Heat pump 

• Test Well • Type Mb Public • 

FORMATION DESCRIPTION 

CLAY 50 

^ofameter • Steel •Threaded 
Q Plastic • Welded 

In ,0 10 2 (, (jepth 

. in. to . . ft. depth 

I Height: Above/KKK 

I Surface 1 ̂  ft. 

! WBigh2 « 926ihs /ft 

50 

i^rou^^j^ifl fftjl^^iameter 

. in. to . 

depth 

ft. depth 

Drive Shoe • Yes 

El No 

SAND & GRAVEL 10 60 

CLAY 15 75 

8 SCREEN: 

T.nB STAINLESS 
Sln,/r,XX 1 5 
Set between . 102 

. Diameter 

. Length 

. ft. and . 

I I Not Installed 

3" 
4" 

106 

SAND 4 GRAVEL 10 85 
FITTINGS: K-Packer • Lead Packer • Bremer Check 

• Blank above screen ft. Other 

kCLAY 90 

9 STATIC WATER LEVEL. 

84 ft. below land surface • Flow 

WATER BEARING GRAVEL 16 106 
10 PUMPING LEVEL: below land surface 

^ 00 ft after _2 

ft alter 

hrs. pumping at ^ 8 G.P M. 

hrs. pumping at G.P.M. 

11 WELL HEAD 
CDMPLETION 

7s:c 
Pitless adapter I I 12' above orade 

I I Basement ollsel I I Approved pit 
12 WELL GRDUTED' 

eg 
• No ScYes Frnm Q tn 1 Q ? It 

I I Neat cement 0 Bentonite • Dther 

No. ol bags of cement Additives 

.' I f T 1 i ^ 

13 Nearest source ol possible contamination 

Type SEPTIC Distance 1 OQ Direction ^ 

Well disinfected upon completion? Yes • No 

Was old well plugged? • Yes • No 

14 PUMP Q Installed • Pump Installation Only 

Manufacturer s name . MEYERS 

USE A 2ND SHEET IF NEEDED 

„„^,„S2N72-N7iap 3/4 voits 230 
Length ol Drop Pipe ^8 ft capacity ^ Q G.P M. 

TYPE: 0 Submersible • Jet 

PRESSURE TANK 
Ma^^ctuje^^ame 

Model number 203 Capacity Gallons 

CHALLENGER 

28 
1E). Remarks, elevation, source of data, etc 16. WATER WELL CONTRACTOR'S CERTIFICATION: 

This well was drilled under my |urisdiction and this report is true 
to the best of my knowledge and belief. 

MIDSTATE WELL DRILLING 44-1902 
n?. Rig Operator s Name: 

DAVID L. JQRY 

ncuio I c 

uyj^ USINESS NAME REGtSTRATION NO. ^ ^ ^ 
CITY ROAD, LAPEER, MI 48446 

D67d 2^9 
Signed Dale. 

GEOLOGICAL SURVEY COPY 

AugfO^rlty; 
Complatlon: 
Panalty: 

Act 368 PA 1978 
Required 
Conviction of a violation 
of any provision is s 
misdemasnor. 



TAX NO: 

LCXATIONOf WELL 

County 

MICHIGAN DEPARTMENT OF PUBLIC HEALTH 
WATER WELL AND PUMP RECORD 

ly I Township Namo i 
gUinr>«U 

and Direction from Road Intersection i J . 4 <\ It '•UrJU d fA.v ^ -•« i'V-" ̂  
(LA ,ob 3'A ^/A 

Fraction 

PERMIT NO: 

Section No. Town No. Range No. 
JOl 

Street Address a City of Well Location 

3. OWNER OF WELL 

Address 
A^/:~OU c rt-^ 

ou^jj^rfarj) , /»^ ' 
Address Same as Well Location D Yes 0 No 

Locate with 'x' in Section Below Sketch Map 

2. FORMATION DESCRIPTION 

3>lof ^ Uv r./-o»i 1 

\ HI I ( U'f 
D,r^<^ G/Atnis . 5A»/j)S 

USE A 2ND SHEET IF NEEDED 

THICKNESS 
OF 

STRATUM 

JTi. 
90 

9^ 

DEPTH TO 
BOTTOM OF 
STRATUM 

HA. 

190 

-ZZSJLI 

15. ABANDONED WELL PLUGGED? 

Casing Diameter in. 

PLUGGING MATERIAL: 

CH Cement/Bentonite Slurry 

No. of Bags 

• Yes • No 

Depth _ 

n Neat Cement 

n Concrete Grout 

Casing Removed? 

d Bentonite Slurry 

[H Bentonite Chips 

• Yes • No 

16. REMARKS: (Elevation, Source of Data, etc.) 

4. WELL DEPTH: Date Completed 

^ >99' 1^1 
0 New Well 
[D Replacement Well 

5. CH Cable Tool 

• Hollow Rod 

S Rotary 
CD Auger/Bored 

CD Driven 

D Jetted 

Doug 
• 

6. USE: 0 Household CD Type I Public CD Type III Public 
D Irrigation D Type lla Public D Heat Pump 

• Test Well • Type lib Public • 

7. CASING: • Steel • Threaded 

0 Plastic 1^ Welded 
CDother 

Diameter: in. to/^ /ft. depth 
_ft. depth 

BOREHOLE: 
Diameter: ^ 

Jn. to_ 

Jn. to. 
in. to 

_ft. depth 
_ft. depth 

Height; Above/Belew 
Surface: / ft 

Weight: vS0f?3/ IbsTft. 

• Drive Shoe 
• Shale Packer 

8. SCREEN: • Not Installed 

Type 
SiotfGauze 

Set Between 

FITTINGS: 
SI 

•cravel-Packed 

Dameter 3 
Length: V' 

ft. and 

SK-Packer 
S Blank Above Screen l_ 

n Bremer Check 
ft. Other 

J<PS 

9. STATIC WATER LEVEL: 

LO ft. Below Land Surface D Flowing 

10. PUMPING LEVEL: Below Land Surface 
Jt. After / hrs.Pumpinoat V5 G.P.M. 

CD Plunger CD Bailer S Air CD Test Pump 

11. WELL HEAD COMPLETION: 

@ Pitless Adapter 

n Basement Offset 

12. WELL GROUTED? 

n Neat Cement 
No. of Bags 

• NO Sves 

S Bentonite 
Additives 

0 12" Above Grade 
• Weil House 

From/*P to 
• other 

13. NEAREST SOURCE OF POSSIBLE CONTAMINATION: • 
Type Distance ft. Direction 
Type Distance ft. Direction 

1 4. PUMP: • Not Installed • Pump Installation Only 
fvlanufaaurer's Name 
Model Number ^ HP Volts 

ft. Length of Drop Pipe 

TYPE: CSlSubmersible Djet • Other. 

PRESSURE TANK: 

Manufaaurer's Name S^ 

Model Number fr9 ̂  ̂  Capacity 

Capacity M. 

Galloi 

DRILLING MACHINE OPERATOR: 

0 Employee • Subcontractor 

Gft^ Name 

QW-2-229 9/33 

15. WATER WELL CONTRACTOR'S CERTIFICATION: 
This well was drilled under my jurisdiction and this report is true to the best of my 
knowledge and belief. 

UJf II Qfi^hnf ^ J -(3 / 
RESISTEnro BUSINESS NAME REGISTRATION NO. 

Ad(»ess CUfkd,*' /hJ 

Signed. 
5 REPRESENTATIVE 

GEOLOGICAL SURVEY COPY Pwulty: Cenvletlon of a vielitlen of any prevfaion 

Aumorily: Act 366 PA 1676 
CompMon: Roquirad 

laionlo fidaiiaiiwuM. 



GEOLOGICAL SURVEY NO. 

MICHIGAN DEPARTMENT OF PUBLIC HEALTH 

WATER WELL AND PUMP RECORD 
PERMIT NUMBER 

1 LOCATION OF WELL 1 
County 

Oakland 
Ktance And Direction From Road IntersffPTion 

Township Name 

R1 f>n<nf 

Fraction 

8^/4 E 

Street Address 6 City of Well Location 355 Ni Berkshire 
Locate with "X" in Section Below Sketch Map: 

4. - -I 

"T 
I 

_J_ 

^ Ml , 

FORMATION DESCRIPTION 

brown clay 

THICKNESS 
OF 

STRATUM 

35 

DEPTH TO 
BOTTOM OF 
STRATUM 

35 

9 

Section Number 

4 
Town Number 

2-m 
Range Number 

in 
3 OWNER OF WELL 

Ross Homes Inc. 
4568 Elizabeth Lake Rd. 
Pontiac Mi. 

Address 

Address Same As Well Location? • Yes No 

4 WELL DEPTH: ' Date Completed 
I MO I DAY I YEAR 

137 FT. 

I [^New Well 

7)12 190 ID Replacement Well 

5 s Cable tool 

r~l Hollow rod 

I I Rotary 

LH Auger 

I I Driven 

im Jetted 
I 1 Dug 
• 

6 USE. g Domestic LD Type i Public 

n Irrigation LU Type lla Public 

I I Test Weil Q Type lib Public 

r~l Type 111 Public 
[H Heat pump 

n 
7 CASING: g 

Diameter CJ ^'eei • Threaded 

A [H '"'fS Welded 
in. to ft. depth 

in. to ft. depth 
Grouted Drill Hole Diameter 

in to ft. depth 

in. to ft. depth 

Height: Above/dK3w 

1 Surface 

Weight 10.40.' /ft. 

Drive Shoe ffl Yes 
• No 

blue clay-sand 92 127 
a SCREEN: 

Johnson Diameter 

I I Not Installed 

3in. 

fine gray sand-water 10 137 133 
. Length 

. ft. and . 

48in. 
Type 

Slot/l3S3??_ 
Set between 

FITTINGS: C? K-Packer LH Lead Packer L] Bremer Check 

Blank above screen 1 ft. Dther 

137 

9 STATIC WATER LEVEL: 

78 ft. below land surface • Flow 

10 PUMPING LEVEL: below land surface 

105 2 . ft. after. 

. ft. after. 

hrs. pumping at. 

hrs. pumping at. 

60 GP.M 

G.PM. 

11 WELL HEAD 
CDMPLETIDN 

|3Pitless adapter I I 12' above Grade 

D Basement offset Q Approved pit 
12 WELL GRDUTED' 

W-'-" • No E3 Yes From ^ 

I I Neat cement [jj Bentonite dl Other. 

No of bags ol cement 2 Additives 
13 Nearest source of possible contamination 

Type i C Distance RH f Direction WgSt 

Well disinfected upon completion? S Yes n No 

Was old well plugged? • Yes • No 

• NO, installed 

Manufacturer's name ^ 

I I Pump Installation Only 

Depf. 

Model number. 

ofp 
N, 

105 
3/4 

o 
_HP 

_ ft. capacity , 

• Jet 

.Volts . 220 

USE A 2N0 SHEET IF NEEDED 

'mr 
133a. 

Length of Drop Pipe , 

TYPE: 29 Submersible 

PRESSURE TANk Well-X-lrOl 
Manufacturer s name 

Model number WX2Q3 

10 . G.P M 

. Capacity. .Gallons 

15 Remarks, elevation, source of 

Nit. -0-

16. WATER WELL CONTRACTOR'S CERTIFICATION: 
This welt was drifted under my jurisdiction and this report is true 
to the best of my knowledge and belief 

Fettig Well Drilling 0413 
17 Rig Operator's Name: 

Chuck Farren 

0670 2/89 

Address 

Signed 

REGISTERED BUSINESS NAME 
5575 Jackson Blvd 

REGISTRATION NO. 
White Lake 4838: 

GEOLOGICAL SURVEY COPY 

AUTHORftED REPRESENTATIVE 
Authority: 
Complatlon: 
Panalty: 

Act 388 PA 1978 
Required 
Conviction of • violation 
of any provision is s 
misdemesnor. 



/^^^^EOLOGICAL SURVEY SAMPLE No. 

J j^ATION OF WELL 
County 

if ^Vist 
/7 a' 

WATER WELL RECORD 
ACT 294 PA 1965 

MICHIGAN DEPARTMENT 
OF 

PUBLIC HEALTH 

stance And Direcj^ion from Road Intersections 

^ * FN. 5 V 

Fraction 

af Blootr^-PieU sT- • • . 
aiion Pi T)^! CL C t / fh C. 
low ' Sketch Map: 

Street address & City of Well Loca 

Locate with "X" in section below 

t 

—I r 
I I 

-J 
I 
I I 
1 4.__l 
I I 
I I 
1- - T - - \ Ml. Hy(fo P>-L'f».*v o 

Section Number Town Number flange Number 

& NS. I /fs vm 
LnTneu 3 OWNER OF WELL wn 

Address A? ^sT. 
fiot>Tia.'c 7/1/cA 

4 WELL DEPTH: Icompleted) Date of Completion 

^ ^ Cable tool Q Rotary Q Driven 

I I Hollow rod n jetted Q Bored 

6 USEf^JQ Domestic I I Public Supply 

I I Dug 

• 

r~l Irrigation 

QTest Well 

I I Industry 

]]] Air Conditioning Q Cormiercial 

FORMATION 
THICKNESS 

OF 
STRATUM 

7 CASING: ThreadedC! 
Oiam. y / 7, ^ 

DEPTH TO 
BOTTOM OF 

STRATUM 

.in. to 

_in. to 

Welded R? j Height: Above/< 

j Surface / ft. 

ft. Depth I Weight lbs./ft. 

ft. Depth I Drive Shoe? YesSI No D 

SAndc/ CJa. 
8 SCREEN: 

J Clo^l loo I DO .JciAji 

UJaieT L 
f 10 JJ-O. 

Type 

Slot/Gauze . 

Set between. 

/. 
£L2L . Dia 3 / rt 

. Length 

ft. and JACL 

eg n f sTraTi JJL }^o 

ft. 

/ 
fkc/^et- ^ h/PpJc 

9 STATIC WATER LEVEL 

ft. below land surface 

10 PUMPING LEVEL below land surface 

ft. after hrs. pumping , , g.p.m. 

ft. after hrs. pumping . . g.p.m. 

11 WATER QUALITY in Parts Per Million: 

Iron (Fe) Chlorides (Cll 

Hardness .Other 

1 2 WELL HEAD COMPLETION: ["] Approved Pit 

I I Pitless Adapter |~1 12" Above Grade 

^3 Well Grouted? Q Yes Q No 

1 I Neat Cement Q Bantonite Q 

Depth: From ft. to ft. 

14 Nearest Source of possible contamioa^n ^ 

feet Direction ^ 

Well disinfected upon completion P^Yes PH No 

Type 

15 PUMP: 

Manufacturer's Name , 

Model Number 

I 1 Not installed 

, HP. Volts 

Length of Drop Pipe. .ft. capacity. .G.P.M. 

Type: Q Submersible 

I I jet 03 Reciprocating 

•| f USE ,A.2NP SHEET 'l. ̂ EEBEO ' 

16 RemBH4s, elevation, source of data, etc. 17 WATER WELL CONTRACTOR'S CERTIFICATION: 
This well was drilled under my jurisdiction and this report is true 

'37)T/mm"ww- OB /// /a 7/ 
REGISfflATION NO. ^ 

TfO-C 

REGISTERED BUSINESS NAME 

Addres; 

Signed 

3S99 0llSi-lo 

067d 100M IRev. 12-68) 
Date 

GEOLOGICAL SURVEY COPY 



(2:^, GEOLOGICAL SURVEY NO 

MICHIGAN DEPARTMENT OF PUBLIC HEALTH 

WATER WELL AND PUMP RECORD PERMIT NUMBER 

1 LOCATION OF WELL 
County 

anco / 

fi 

Township Name Fraction Section Number Town Number Range Number 

r,A-/A <:4r>/4 A'lS'A JUP'U V , e? ^ 
anco And Direction From Road Intersection 

/T/^y/viore -h> 

5'A« 
Street Address fr City of Well Location 
Locate witti "X" m Section Below 

T 1 
Sketch Map 

I 

' I I I 

I I 
I I 
T --! 
I I 

4—L 
> t MILE 

~r 
I 
i M, 

1 

Cn 

CSL 

t/^Ov ^ i/UO^r^ 

FORMATION DESCRIPTION 

c^L a.'^j 

THICKNESS 
OF 

STRATUM 

9iO 

DEPTH TO 
BOTTOM OF 

STRATUM 

3 OWNER OF WELL: 

Address 

Address Same As Welt Location 

/Df Coo^ 

i 0 r 

S^Ye: D No 

4 WELL DEPTH; ' Date Completed - J' 
I Mo I DAY I YEAR • LyiYew Well 

im Replacement Well 

® QreSble tool 

I I Hollow rod 

I I Rotary 

LD Auger 

I I Driven 

I i Jetted 

I I Dug 
• 

i USE. HTJSThestic 

I I Irrigation 

• Test Well 

I I Type I Public 

I 1 Type Ha Public 

I I Type lib Public 

^ Diamet'er Di^'Sel [H Threaded "j"Height. Above/Below 

• Plastic • Welded | surface ft. 

I I Type HI Public 

I I Heat pump 

• 

! weigh, 4a23lbs./fL 
. in. to . . ft. depth 

Grouted Drill Hole Diameter 
in. to ft. depth 

in tn ft. depth 

Drive Shoe 

I • No 

C.La.^ ^rVfel COSVVL ^ (<\.U^L 

BLur 

8 SCREEN 

Tyoe s 

^lo^auze . —Id. 
Set between . O 

Q Not Installed 

Diameter j ̂ 

. Length 

. ft and ft. 

•00 

FITTINGS: Q'^-Packer • Lead Packer • Bremer Check 

m^Blank above scraen / ft Othar 
9 STATIC WATER LEVEL: 

ft. below land surface M= • Flow 

10 PUMPING LEVEL; below land surface 

_Zx_ ft. after -d- hrs. pumping at G.P.M. 

ft after hrs. pumping at G.P.M. 

11 WELL HEAD 
COMPLETION 

rSwfluss adapter • 12" above grade 

I I Basement offset I I Approved pit 

. to . 
12 WELL GROUTED? n^, r 

LJ No U Yes From 

I I Neat cement • Benton te • Other. 

No of bags of cement Additives . 
13 Nearest source of possible contaminatjgn 

Type SigUa^fDistance 

Well disinfected upon completion? B^s • No 

Was old well plugged? • Yes • No 

14 PUMP Q Installed • Pump Installation Only 

Manufacturer^-s name . /rjyecS 

latmn 

Direction 

B 
• Yes 

Model number 

Length of Drop Pipe 

TYPE: a- Submersible 

PRESSURE TANK: 
Manufacturer s name 

.HP. -A . Volts 

. It. capacity , MX 
^Sn 

.G.P.M. 

• Jet. 

IP jHEPED Model number 

1 5. Remarks, elevation. sSoree-oF-tJata. etc. 

//yrC/. J. frnfJ, 
Capacity . .Gallons 

. Rig Operator's Name: 

16. WATER WELL CONTRACTOR'S CERTIFICATION: 
This well was drilled under my jurisdiction and this report is true 
to the best of my knowledge and belief. 

JSOAJ<; O VQ (7 
REGISTERED BlISINESS NAME' REGISTRATION NO. 

Address . 

D67d 12/85 
Signed. 

—^r. A (f—h/tf.i'A V —fcr. A /. 

AUTHORIZED REPRESMI ITATIVE 

Authority: 
Complatlon: 
Penalty: 

GEOLOGICAL SURVEY COPY 

Act 368 PA 1978 
Required 
Conviction of 1 violation 
of any provision is a 
misdemeanor. 



.4 
GEOLOGICAL SURVEY NO 

MICHIGAN DEPARTMENT OF RUBLIC HEALTH 

WATER WELL AND PUMP RECORD PERMIT NUMBER 

1 LOCATION OF WELL 
County 

m 
Township Name Fraction 

M/Aioct -b 

Street Address & City of Well Location 
Locate with "X" in Section Below 

kl 
Sketch Mao 

FORMATION DESCRIPTION 

iroi^'J C. />^y -3CL 

CLA-J JCL 

2a. 
lo 

Section Number Town Number 

3 OWNER OF WELL. 

Ranj(e Number 

fy^tCooK 

LoiSb C 
Address Same As Well Location? IHl Yes CI No 

Address 

4 WELL DEPTH; ' Date Completed . ' rZ,^ „ 
I MO. I DAY 1 YEAB I LU TJew Well 

I ^ ie^'\ I FVi D Replacement Well 

^ H^ble too! 

I I Hollow rod 

I I Rotary 

I I Auger 

I I Driven 

• Jetted 

n Dug 

6 USE. Sflomestic 

I I Irrigation 

I I Test Well 

I I Type I Public 

I I Type lia Public 

I I Type lib Public 

I I Type ill Public 

LJ Heat pump 

• 
7 CASING: 

Diameter 
• PI 

. m, to 

• Threaded , Height: Above/Below 

. in. to . 

Hrflffelded 
. ft. depth 

. ft. depth 

.ft. 

Grouted Drill Hole Diameter 
in to ft. depth 

in. to ft. depth 

I Surface . 

j Weight ^y^lhs /ft 

I Drive Ih^o?"" C3"VeT 

I • No 

8 SCREEN: 

Type 

Gauze . 

Set between . -11 

I I Not installed 

. Diameter - ^ 

. Length " -

. ft. and ! / ft. 

FITTINGS. fflTPacker • Lead Packer • Bremer Check 

ijj^Blank above screen J ft Other 
9 STATIC WATER LEVEL: 

_ft. below land surface • Flow 

10 PUfVIPING LEVEL: below land surface 

ft. after ei. hrs. pumping at 2Q. G.P.I^. 

ft after hrs. pumping at G.P.fyl. 

11 WELL HEAD 
COIVIPLETION: 

12 WELL GROUTED? 

B^ftess adaoter I I 12" above grade 

I I Basement offset I I Approved pit 

• No • Yes From . .ft. 

I I Neat cement • Benton te • Other. 

No. of bags of cement Additives . 
13 Nearest source of possible contamination 

Type "• Direction 

Well disinfected upon completion? 

Was old welt plugged? 

14 PUfyfP Installed • Pump installation Only 

Manufacturer's name 

QTYes 
• Yes 

• No 

• No 

Model number 

Length of Drop Pipe / ̂  

TYPE S^Submersibie 

PRESSURE TANK: 

Manufacturer's name 

Model number 

. HP , 

_ ft. capacity. 

• Jet 

. Volts 

. G.P M. 

U/<LL ^-ffoLL 
^ Capacity. .Gallons 

16. WATER WELL CONTRACTOR'S CERTIFICATION: 
This well was drilled under my lurisdiction and this report is true 
to the ^st of my knowledge and belief. 

8^.ou. avo6 

067d 112/85 

iig^^ator's f^me; . 

^ 

REGISTERED BUSINESS NAME REGISTRATION NO. 

Address 

Signed. =.... y-/7-2Si 
Authority: 
Complotlon: 
Ponolty: 

GEOLOGICAL SURVEY COPY 

Act 368 PA 1978 
Required 
Conviction of a violation 
of any provition it a 
mitdemaanor. 



GE^JtOeiC^SURVEY SAMPLE No. 

7^ FEB 0 9 1981 
1 LOCATION OF WELL 
County 

Oakland 

1 

FEB G 9 ijo 

WATER WELL RECORD 
ACT 294 PA 1965 

MICHIGAN DEPARTMENT 
OF 

PUBLIC HEALTH 

Township Name 

Bloomfleld 
Fraction 

^0 y* 
listance And Direction from Road Intersections 

136 W. Highland 

Street address gi City of Well Location 

Locate with "X" in section below Sketch Map: 

I I 

I I 
I--T --I 

I I 
I I 
s 

• 1 MILE 

Section Number 

4 
Town Number 

2 N^. 

Range-Number 

](6 E/tl. 
3 OWNER OF WELL: 

Charles W. Wolfe 
Address Jana L. Wolfe 

136 W. HighUnd 
4 WELL DEP 

137 ft. 1/26/81 
5 ^ Cable tool 

n Hollow rod 
• 
• 

Rotary Q Driven 

jetted O Bored 

LJ Dug 
n 

6 USE:;fn Domestic • Public Supply • industry 

1 1 Irrigation • Air Conditioning • Commercial 

riTest Well • 

FORMATION 
THICKNESS 

OF 
STRATUM 

OEPTH TO 
BOTTOM OF 
STRATUM 

• iam. I 
I Surface S'6 ft. 

4 in. t>J.37*6** ft Depth | Weight .U Ibs./ft. 

in. to . ft. Depth | Drive Shoe? Yesfl No Q 

Brown clay 12' 12' 
8 scREEN:j<^hn«on stainless 

Type: ntSSl Dia.: 4" 

Brown clay 4 sand 20* 
15 

32' 

Grey Clay & gravel 12' 44' 

siot/CTStrsrs", 
Set between232 

Fittings: 

.ft. ani 

, Length 

-ft. 

3"X18" nipple 

Gravel some clay 8' 52" 
9 STATIC WATER LEVEL 

_95 _ ft. below land surface 

Black sand sone clay 8' 60' 
10 PUMPING LEVEL below land surface 

^ 9^ ft. aftei2 hrs. pumping g.p.m. 

Hardpan (gravel & clay) 9' 69' ft. after hrs. pumping. g.p.m. 

Dry brown gravel & sand 23' 92' 
11 WATER QUALITY in Parts Per Million: 

Iron (Fe) Chlorides ICI) 

Dry gravel & sand _94L Hardness .Other 

Brown grgyel 4 some clay 4 sand 
12 WELL HEAD COMPLETION: Q Approved Pit 

•{rl Pitless Adapter | | 12" Above Grade 

Gravel & sand (hardpan) 

Wet gravel & sand 

102' 
Well Grouted? • Yes £ No 

I I Neat Cement Q Bentonite I I 

105' 
Depth: From ft. to ft. 

14 Nearest Source of possible contamination 

feet Direction 
Unknown .Type 

Coarse gravel & sand JLa^ _122^ Well disinfected upon completion QYOS | | No 

31. jjzaj 
15 PUMP: • 

Manufacturer's Name Bed .Tarkef 

gravel & sand J71 135' 

Very fine sand JL2L: 

Model Number75R1 -CBl ZBfi HP 3/4Molts _23fL 

Length of Drop Pine 1 9? ft. capacityH_G.P.M. 

Type: e Submersible 

I I jet []]] Reciprocating 

USE A 2ND SHEET IF NEEDED 

16 Remarks, elevation, source of data, etc. 

AOUEO INFO BY DRILiyi. IILM NIL 

'CORRECTED BY 

'•A0DIT10N BY 

ELEVATION ^ 

OfPTR TO ROCK 

17 WATER WELL CONTRACTOR'S CERTIFICATION: 
This well was drilled under my jurisdiction and this report is true 
to the best of my knowledge and belief. 

0.0. Gnraftiit, Twr,. 0025 
REGISTERED BUSINESS N/ME REGISTRATION NO. 

AddressT>ini W^l pyRd, Oftk^ fftrk, Mi 482.37 

Signed 

D<S7d 100M (Rev. 12-681 AUTHORIZED REPRESCTTTATIVE 

GEOLOGICAL SURVEY COPY 

ui^Ka. 

ate 2/2/81 



GEOLOGICAL SURVEY NO. 

MICHIGAN DEPARTMENT OF PUBLIC HEALTH 

WATER WELL AND PUMP RECORD 
PERMIT NUMBER 

1 LOCATION OF WELL 
County 

1 
Oakland, 

Township Name Fraction Section Number Town Number Range Number 

Bloomfield NRVe qRVe SEVa 4 2 N/« 10 
nee And Direction From Road Intersection 

yk ^ile North of Square Lake - 'Afest of 
Telegraph - 900 Woodward Avenue 

Pontiac, MI 
Street Address & City of Well Location 

3 OWNER OF WELL: 

St. Joseph Mercy Hospital 
Address 900 Woodward Avenue 

Pontiac, MI JF8053 
Address Same As Well Location? Yes LJ No 

Locate with "X" In Section Below 

L 

T Sketch 

4-
I 
I 
T ~ 
I 
I 
s 

• I MILE 

J Ml. 

1 

Map: 
s, 
o 
o 
Pr 
t 

0. 

4 WELL DEPTH: (completed) I Date of Completion 

: 8/28/86 
® n Cable tool 

I I Hollow rod 

rX Rotary 

CD Auger 

I I Driven 

I I Jetted 
CD Dug 
• 

Square Lake 

I I Irrigation 

• Test Well 

r^Tvpe I Public 

I I Type lla Public 

Q Type lib Public 

• Type III Public 

I I Heat pump 

n 

FORMATION DESCRIPTION 

Ssind and clay 

THICKNESS 
OF 

STRATUM 

DEPTH TO 
BOTTOM OF 
STRATUM 

^BfamePer • Steel • Threaded 
^Plastic Welded 

^ in. to 1 jQt depth 

in. to ft. depth 
Groined Drill Hole Diameter 

I Height: Above/Below 

Surface ft. 

Weight 

20 20 

ji^ed Drill Hole Diameter 
_OL m. to depth 

in tn ft. depth 

I 
I 
I 
I Drive Shoe 

I 

2. 926B/n 
• Yes 

No 

Clay 10 30 

Clay and gravel 15 ^5 

8 SCREEN: Q Installed 

Type. StainlftHfl Diameter 3 

Slot/GJDB 14 Length 

Set between. 136 . ft. and . 

Clay 40 85 
FITTINGS: K-Packer CD Lead Packer 1 1 Bremer Check 

I I Blank above screen ft. Other. 

14^ tt. 
iker CD Btei 

m Gravel 10 95 
9 STATIC WATER LEVEL: 

80 _ ft. below land surface • Flow 

lay and gravel 30 125 

Water bearing gravel 20 145 

10 PUMPING LEVEL: below land surface 

^0 ft. after _2 

^ ft. after 

hrs. pumping at, 

hrs pumping at. 

40 G P M 

G.P.M. 

^ ^ SrE^toN ® n ' 2- above grade 
I I Basement offset CD Approved pit 

12 WELL GROUTED' 
CD No Kl Tes From _0L . to 036-t. 

I I Neat cement ^ Bentonite CD Other. 

No of bags of cement Additives . 
13 Nearest source of possible contamination 

Type none Distance !l Direction . 

Well disinfected upon completion? IXI Yes CD No 

14 PUMP Installed CD Pump Installation Only 

Manufacturer s name ^^lin^ & Walling 

Model number 4E2Zai . HP . 

Length of Drop Pipe . 

TYPE: a Submersible 

PRESSURE TANK 
Manufacturer s name . Well-X-Trol 

14 volts 2 30 ~ 3 
120 ft. capacity . GPM 

• Jet ^ 

USE A 2ND SHEET IF NEEDEp Model number. _3QZ. . Capacity. _2it. .Gallons 

15 Remarks, elevation, source of data. etc. " -

acilled by - Glenn Eagan #25-1876 
:;16. WATER WELL CONTRACTOR'S CERTIFICATION: 

This well was drilled under my lurisdiction and this report is true 
to the best of my knowledge and belief 

illed 1 dry hole 100* 
lamented off - game location 

D67d 2/84 

Bellinger Well Drilling - 44-1757 
REGISTERED BUSINESS NAME REGISTRATION NO. 

M20 S. Lapeer Rd.Meti^ora.MI 4845 
A;p£^1^4/^ate 8/29/86 
•WESENTATIVE ^ 

Address 

Signed 

GEOLOGICAL SURVEY COPY 

Authority: 
Completion: 
Ponalty: 

Act 368 PA 1978 
Required 
Conviction of a violation 
of any provision it a 
misdemeanor. 



GEOLOGICAL SURVEY NO. 

MICHIGAN DEPARTMENT OP PUBLIC HEALTH 

WATER WELL AND PUMP RECpRD PERMIT NUMBER 

1 LOCATION OF WELL 
Countv 

i 
I 

A)?" 
Township Name . t Fraction 

j/UlvJ/Av^^ V4 
nee And Direction From Road Intersection 

Street Address & City of Well Location 

Section Number 

H 
Town Number 

N/S 
Range Number 

E/W 
3 OWNER OF WELL: 

Address 

Address 

jr VTtui.. . ^ 

Same As Well Location? LJ Yes PN NO 

Locate with 'X' in Section Below 
—¥ r-

Sketch Map: 4 WELL DEPTH: 

I 

Jr. 

' Date Completed 
I MO. I OAV 1 YEAR I New Well 

t Ml. 
"If 

I rviU' I UAAr I TCRsn • y ̂  r tewe* vvwii 

./eP^FT. \ L I I ?? i LD Replacement Well 

&t(l 
® • Cable tool 

I I Hollow rod 

jn Rotary 

I I Auger 

I I Driven 

I I Jetted 

I I Dug 

• 
6 LISE.j^ Domestic Q Type I Public 

I I Irrigation LD Type Ha Public 

• Test Well • Type lib Public 

n Type 111 Public 

O Heat pump 

• 

FORMATION DESCRIPTION 
THICKNESS 

OF 
STRATUM 

DEPTH TO 
BOTTOM OF 

STRATUM 

^Bfamet'ir • Steel • Threaded 
Plastic jH Welded 

-J in. ft. depth 

in. to ft. depth 

I Height: Above^Bslaut 

I Surface / ft. 

Weight Ibs./ft. 

outpd Drill Hole Diameter 

. in. to . 

. ft. depth 

• ft. depth 

I 
I 
I Drive Shoe • Yes 

^ No 

E>rom)AJ ejrqy f GrAs/c( s li 
8 SCREEN: 

Jr 

9S 10'^ 
Type 

Slot/Ganec 

Set between . 

I I Not Installed 

Diameter ^ 

Length . 

ft. and ft. 

V ^ 

c 3^2/iL 
FITTII^GS: K-Packer Q Lead Packer LD Bremer Check 

"pi Blank above screnn / ft Drhgr 

# 

V 
9 STATIC WATER LEVEL: 

'yo _ ft. below land surface • Flow 
10 PUMPING LEVEL: below land surface 

-7d_ fl. after / hrs. pumping at Do G.P.M. 

ft. after hrs. pumping at G.P.M. 

^ ^ SLETON: ^^ ̂ 
I I Basement offset I I Approved pit 

12 WELL GROUTED? r"!. -TTl . T. / ̂  , 
U No Yes From tCiZjB ft. 

• Neat cement BentORite ^ Other i 

No. of bags of cement Additives 
13 Nearest source of possible contamination 

. Distance "• Direction 

Well disinfected upon completion? 0-Yes • No 

Was old well plugged? G Yes G No 

14 PUMP Q Installed G Pump Installation Only 

Manufacturer's name . 

Model number 

Length of Drop Pipe 3A^ 
TYPE: '52 Submersible 
PRESSURE TANK: 
Manufacturer's name _ 

. HP .Vol 

_ ft. capacity . 

G Jet 

.G P.M. 

USE A 2NQ SHEET tF NEEOCb Model number 

15. Remarks, elevation, source of data, etc. 

;=R 1 a V590 

Capacity .Gallons 

F Rig Operator's Name: 

I A1 /Y/.2r 
D67d 12/85 

16. WATER WELL CONTRACTOR'S CERTIFICATION: 
This well was drilled under my lurisdiction and this report is true 
to the best of my knowledge and belief. 

I UJr// Oriljiyyr -01^7) 
/REGISTERED BUSINESS NAkllE / REGISTRATION NO. 

Address '^1'K S "Y Hd) 'L 

_ Date Signei 
Ain-HORIZED REPRESENTATIVE 

Authority; 
Completion: 
Penalty; 

GEOLOGICAL SURVEY COPY 

Act 368 PA 1978 
Required 
Conviction of a violation 
of any provision is a 
misdameanor. 



GEOLOGICAL SURVEY NO. 

MICHIGAN DEPARTMENT OF PUBLIC HEALTH 

WATER WELL AND PUMP RECORJ 
1 LOCATION OF WELL 

PERMIT NUMBER 

W 

Fraction 

A/M/M VCVA^^ V* 
ice And Direction From Road Intersection 

Street Address Er City of Well Location 

Section Number ItlOJI 

3 OWNER OF WELL: 

Town Number Range Number 

IOC 
n ur wtLL: ^ 

rS/'V/W 
Address Same As Well Location? I I Yes LJvNo 

Address 

4 WELL DEPTH: j D«e Com^p|e,ed^^^^ ; g 

Replacement 

Locate witti "X" in Section Below 

—1^ 

L 

"T 
I 

O 
o 
a-

Sketch Map: 

Well 

^ Ml. 1 
6)o«Vl 

K 

® CD Cable tool 

I I Hollow rod 

^ Rotary 

CH Auger 

I I Driven 

O Jetted 

[H Dug 
• 

6 USE: 12 Domestic Q Type I Public Q Type III Public 

n Irrigation Q Type lla Public Q Heat pump 

I I Test Well I | Type lib Public I I 

^CASING: 

FORMATION DESCRIPTION 

BrotuAj c }fv\j '• 

THICKNESS 
OE 

STRATUM 

// 

DEPTH TO 
BOTTOM OF 

STRATUM 

Diameter 

y— L 
O in. to-^^iCft 

I I Threaded 

0 Welded 

. depth 

ft. depth 

I Height: Above/WTCW 

I Surface • ft. 

5^ Weight; Ibs./ft. 

// 

[fout^d-Drill Hole Diameter 
in. to ft. depth 

in tn ft. depth 

I Drive Shoe • Yes 

' 0 No 

CIA^ ( ^0 V 
8 SCREEN: 

/s /d(^ 
^ Slnt/nwiiie. gr J 

Set between , 

. Diameter 

. Length 

. ft. and . 

Q Not^lnstalled 

—-T— 

FITTINGS: 0 K-Packer • Lead Packer O Bremer Check 

Z_ft 0 Blank above screen . Other. 
9 STATIC WATER LEVEL: 

ft. below land surface • Flow 

10 PUMPING LEVEL: below land surface 

Bo ft. after f hrs. numninn at . ft. after. 

. ft. after . 

. hrs. pumping at. 

. hrs. pumping at. 

G.P.M. 

G.P.M. 

^ ^ COMPLETION ® ^ 
D Basement offset I I Approved pit 

12 WELL GROUTED? 
D No 3 Yes From Tr^p f, 

I I Neat cement '0 Bentomte Q Other ' 

No. of bags of cement Additives 

13 Nearest source of possible contamination 

Typd^!^ . Distance 

Well disinfected upon completion? 

Was old well plugged? 

^1 Direction 

Q Yes • No 
im Yes D No 

14 PUMP Installed LH Pump Installation Only 

Manufacturer s name ^ 

Model number. _HP _ 

_ ft. capacity . 

n Jet 

. Volts dA<a-0 

USE A 2ND SHEET IF NEEDED 

Length of Drop Pipe . 

TYPE: ^ Submersible 

PRESSURE TANK: ^ 

Manufacturer's name / /) ̂  

Model number ^ Caoacitv 

. G.P M. 

15. Remarks, elevation, source of data, etc, 

.i?R 1 ,T 139,] 

.Gallons 

n^Rig Operator's Narne; 

IAI IOAJC 

D67d 12/85 

16. WATER WELL CONTRACTOR'S CERTIFICATION: 

This well was drilled under my lurisdiction and this report is true 
to the best of my knowledge and belief, . ., 

/<fiy Ldojjc iJ'V OJ--, 
"frsi"'«fAn'ii c/»rhvsr''m"t 

Address 

Signe 

ass 

i/Q ^ 7^^ 
(y/ / AUTHORIZED R REPRESENTATIVE 

Authority: 

. Date 

GEOLOGICAL SURVEY COPY 

Act 368 PA 1978 
Completion: Required 
Penalty: Conviction of a violation 

of any provision is a 
misdamaanor. 



TAX NO-

1. LOCATION OF WELL 

County 

MICHIGAN DEPAFITMENT OF ENVIRONMENTAL QUALITY 

WATER WELL AND PUMP RECORD 

tty 1 ^wnshl^am^^^ T Taction 

hM 1/<L$ 
and Direction from Road IntersMtipn . I //^ 4o 

Ji4 KOOAI CAT IT + I. ^J) 

Stf€Gt Address & City of Well Location 

"SectiorTNo" 

PERMIT NO: 

Sectio "TowrTNo" Range No. 

3. OWNER OF WELL ^ v /ji-fjCiL 

' S'd'^ 

Address Same as Well Location CH Yes 3^No 

Locate with 'x' in Section Below 

. FORMATION DESCRIPTION 

fir Am ^ 

-0-

•4-
I -

-tfcra- cn 

THICKNESS 
OF 

STRATUM 

4^ 

UJ =s 

-ui-
-«5 

lit 

o 
LJJ 

1^; 
^ y s 
S -_ 
g« si 
J 
s 

"2" 

USE A 2ND SHEET IF NEEDED 

DEPTH TO 
BOTTOM OF 
STRATUM 

^5 
ill. 

15. ABANDONED WELL PLUGGED? 

Casing Diameter in. 

• Yes • No 

Depth ft. 

PLUGGING MATERIAL: 

n Cement/Bentonite Slurry 

No. of Bags 

CH Neat Cement CZl Bentonite Slurry 

CD Concrete Grout CD Bentonite Chips 

Casing Rempved? CD Yes CD No • 

16. REMARKS: (Elevation, Souroe of Data, etc.) 

4. WELL DEPTH: 

/^/ 

Date Completed 

3 '97 
S New Well 

CD Replacement Well 

5. • Cable Tool 

CD Hollow Rod 

0 Rotary • Driven D Dug 

CD Auger/Bored CD Jetted CD 

6 USE: 0 Household CD Type I Public CD Type III Public 

CD Irrigation CD Type lla Public CD Heat Pump 

• Test Weil • Type lib Public • 

]7. DRILLING MACHINE OPERATOR: 

0 Employee CD Subcontractor 

Name IALQAIL 

GW-2-228 9/93 

7. CASING; • Steel • Threaded 

0 Plastic S Welded 

•other 

3_in. todepth Diameter: _in. 

in. to _tt. depth 

BOREHOLE: 

Diameter: ^ _in. t^ft. depth 

_in. to ft. depth 

Height; Above/Betew 

Surface: / ft 

Weight: IbsTft. 

• Drive Shoe 

• Shale Packer 

8. SCREEN: • Not Installed 

Type 

SiotfOauze. JI 
Set Between 

FITTINGS: 

• Gravel-Packed 

Dameter 3 

Length: V ' 

ft. and 

0 K-Packer • Bremer Check 

0 Blank Above Screen h i ft. Other_ 

/ Cf / 

9. STATIC WATER LEVEL: 

^0 ft. Below Land Surface • Flowing 

10. PUMPING LEVEL: Below Land Surface 

//O ft. After / hrs. Pumoino at 73 G.P.M. 

• Plunger • Bailer 0 Air • Test Pump 

11 WELL HEAD COMPLETION: 

0 Pitiess Adapter 

• Basement Offset 

0 12" Above Grade 

• Well House 

12 . WELL GROUTED' •NO 0Yes From TTjO toZCQft. 

• Neat Cement 0 Bentonite • Other 

No. of Bags yO Additives 

13. NEAREST SOURCE OF POSSIBLE CONTAMINATION: . 

Type Distance £0 ft. Direction AwFyK 

Type Distance ft. Direction 

14, PUMP: • Not instaiied • Pump Installation Only 

Manufaaurer's Name " '1 ̂Tlr^ 

Model Number HP Vollsg^^ 

Length of Drop Pipe C ft. Capacity ^ aj^ G.P. M. 

TYPE: Submersible Ojet • Other 

PRESSURE TANK: 

Manufacturer's Name 

_ Capacity Gallons Model Number [/ 

18 WATER WELL CONTRACTOR'S CERTIFICATION 
This well was drilled under my jurisdiction and this report is true to the best of my 
knowledge and belief 

UJ./I Or.lL, 
•GISTERW BUSJN6SS NAME 

LZ-CtHo 
r>cvjio I cncu ousincsa ntMMC -vj -

Address ^1^3 Qfik'ktll Cl^fYks jc 

Signed 

REGISTRATION NO 

/v?r 

DRIZEO REPRESENTATIVE 

GEOLOGICAL SUR^ COPY 

Date 

Authority: Act 366 PA 1978 
Condon: Rwjuirod 

P«n«iry: Conviction of • violation ot any provlaion it a mMtfomonor. 



i«JLOGICAL SURVEY SAMPLE No. J 
WATER WELL RECORD 

ACT 294 PA 1965 

1 LOCATION OF WELL 

MICHIGAN DEPARTMENT 
OF 

PUBLIC HEALTH ! 

y' 

County 

fiMfUttl 

Twp. 

inee And Direction from Rood Intersections 

1J5 
(ColonUl B11I« ME>) 

Street address & City of Well Locotion 

BloesfleM 
Froction A-lf 

'/4 ^ '/4 

OWNER No.. 

2 FORMATION 

TMnww gMTwIy filsy, 

nee SanriyJUay-

HawtJ rnnm Cen»Tl»iy day W/OreweT 

Dffy Biwiy Tellfflf Ssnfl 

.OmiL 

TMy 1 fllOTSl 

Dry Send 

Blee Cisy 

annH 

THICKNESS 
OF 

STRATUM 

-31. 

-BL 

-3L 

_12JL 

_1L 

DEPTH TO 
BOTTOM OF 
STRATUM 

Section No. Town 

_2_N^ 
Range 

3 OWNER OF WELL: 

Mr. Alflii Ifeylar 

10 

Address 135 BXeoBfield Blede 
BloaefleM Hills, Klohigsn ^80 

J&l 

40-

ML 

43? 

-811 

-301 

-331 

jur 

_112! 

425? 

4 WELL DEPTH: (completed) Dote of Completion 

125 ^ 

S Coble tool 

Hollow rod 

n Rotary 

C] Jetted 

C] Driven 

O Bored 

CD Dug 
• _ 

6 USE:^ Domestic ED Public Supply ED Industry 

ED Irrigation O Air Conditioning ED Commercial 

• Test Well • 

7 Threaded B Welded • |Height: Above/B<si«e 

^ in. to 120541ft. Depth [ surface iM* Jt. 

j Weight TT lbs/ft. 

in. to ft. Depth iDriveShoe? Y.SBNOO 

8 SCREEN: 

Type: 

Slot/Gi —ao-
.Dio.:. JSE. 

Length 

Set hetweeg^20 ft end -125 ft. 

Fittings: 
3" X 17* BLpple 

"5^ 

9 STATIC WATER LEVEL 

.ft. below land surface 

10 PUMPING LEVEL below lond surface 

121 _ft. afte2^ hrs. pumping-

ft. ofter hrs. pumping-

_12_ ..g.p.m. 

-g.p.m. 

11 WATER QUALITY in Parts Per Million: 

Iron (Fe)_l»fi Chlorides (CI) 68-

Hordness. 

12 WELL HEAD COMPLETION: • In Approved Pit 

3 Pitless Adopter • 12" Above Grade 

13 GROUTING: 

Well Grouted? • Yes B No 

Material: • Neat Cement •. 

Depth: From ft. to ft. 

14 SANITARY: UnOiCMH 
Nearest Source of possible contomination 

.feet .Direction. 

Well disinfected upon completion Yes D No 

-Type 

15 PUMP: 

Manufacturer's Name 

Model N.imh.r gFV.ai HP 3/^ 

Length of Drop Pipe copocit;^ G.P.M. 

Type: B Submersible • 

• Jot • Reciprocating 

16 Remorks, elevotion, source of doto, etc. 

ACDLJ INFO, at .rtM («., 

PncCIED B(i 

17 WATER WELL CONTRACTOR'S CERTIFICATION: 
This well wos drilled under my jurisdiction ond this report is true 

to the best of my knowledge and belief. 

0. Q. Corsaiit Ince— 
RCCISTERCO BUSINESS NAME REetSTRA-nON NO. 

Addressj moiw, 1 
Signed I ^ 

Qtk ^237 
n... Jan. 28. 196^ 

AUTHORIZED REPRESENTATIVE 

D670 IOOM 6-66 

FES - :359 GEOLOGICAL SURVEY COPY 



;E?r&GICAL SURVEV SAMPLE No. 

Ifi'os 19T4 

T 
WATER WELL RECORD 

ACT 294 PA 1965 

1 LOCATION OF WELL 

MICHIGAN DEPARTMENT 
OF 

PUBLIC HEALTH 

County Township Name Fraction ' Section Number Town Number Range Number 

Oakland Blocafiald S* '/, WW <4 Slv4 4 2 N/«. 

o
 

f-
4 

iistance And Direction from Road Intersections 

1/4 imw •f int«r*cctl«a •£ N. Bsrkshlr* 
and Haodvsrd ATonua. 
163 N. Bcrkafaira, Blaotflald Hilla, Mich. 

Street address & City o' Well Location 48013 
Locate with "X" in section below 

Address 
MTS. Jchn Killaran 
163 N. Bcrkibira 
Blaanfiflld Hlllat Mich.48013 

Sketch Map: 

1 
1 

_ 1 
1 

1 1 
1 1 
1 1 

" 1 1 ' 
1 
!_. 
1 
1 

1 1 
_4.-_l 

' Jf' 1 ^ 1 
1-
1 

1 

_ T - -j 
1 1 
1 1 
s 

i Ml. 

FORMATION 

4 WELL DEPTH: (completed) Date of Completion 

208 ft. July 17» 1974 
5 Q Cable tool 

I I Hollow rod 

a Rotary 

3 jetted 

I I Driven 

I I Bored 
n 
• 

6 USE: S]Domestic I I Public Supply d] Industry 

I I Irrigation 

•Test Well 

7 CASING: Threaded d 
Diam. 

d Air Conditioning [d Commercial 

.in. to 

_in. to 

Welded | Height: Above/Below 

.Surface^ ft. 
201 ' 11 

ft. Depth [ Wninht ** Ibs./ft. 

ft. Depth I Drive Shoe? Yes W No (~1 

Bad eltsr* ttvnH 25 25 8 SCREEN: 

2 atnialasa ataal 
Type: Dia.: 4" 

Blua clay# snTdl 30 55 

Caarae "haTd" graral 115 170 

Length 

Set between 201 ft. and . 208 ft. 
Fittings: 

4* 6 3' 

K CMkar and 
3^y^ipple 

Blue clay^ gravel 20 190 9 STATIC WATER LEVEL 

100 ft. below land surface 

Water aand with fine apota 10 200 10 PUMPING LEVEL below land surface 

hrs. pumping . ^^0 ft. after ^ 20 g.p.m. 

Cearae sand add gravel 208 
ft. after hrs. pumping. , g.p.m. 

11 WATER QUALITY in Parts Per Million: 

Iron IFe) Chlorides (CI) 

Hardness .Other 

12 WELL HEAD COMPLETION: Q Approved Pit 

rj Pitless Adapter ["^12" Above Grade 

Well Grouted? es Q No 

n Neat Cement SBentoniie Q 

Depth: From 0 ft. to iZL •ft. 

14 Nearest Source of possible contamination 

75 faat a# Direction aCPtiC .Type 

Well disinfected upon completion HjVes dl N° 

15 PUMP: • Not installed 

Manufacturer's Name Mygt8 

Model Number SG102-iaiU HP. .Volts 230 
Length of Drop Pine 180 ft. capacity 12 n.p.M. 

Type: a Submersible 

I I jet dl Reciprocating 

USE A 2N0 SHEET IF HEEOEO 

16 Remarks, elevation, source of data, etc. ES, elevation, source or oaia. etc. . 
ADDfO WTO BY DRIVER. ITEM Na /f 

•CORRECTED BY AJJ 

••ALCIf'.GN BY ^ 

E E'.ATION 

. LPTH TC ROfif ; 

w / 
17 WATER WELL CONTRACTOR'S CERTIFICATION: 

This well was drilled under my jurisdiction and this report is true 
to the best of my knowledge and belief. 

Dantgl H. Chlaeua Wall s, Pumy Sgrvtcc P127 
REGISTERED BUSINESS NAME ' REGISTRATION NO. 

4885 Walnut Lake Road, West Blooafield, Mlchl||^ 
Address 

M7d 100M (Rev. 12-68) 

Sioned/f^'^^A-^^Dsxe 7/24/74, 
AUTHORIZED REPRESENTATIVE 

GEOLOGICAL SURVEY COPY 



TAX NO: 

1. LOCATION OF WELL 

County 

MICHIGAN DEPARTMENT OF PUBLIC HEALTH 
WATER WELL AND PUMP RECORD 

OAk\ A>Ja 
Township Nama i 

ance and Direction from Road Intersection i ̂  p\ '7^ /o i f -fa 

'oo J^ , ri 
S- Ic-f-i 'U OK^ hfT. 

-7/^ 

FracSorT"" 

J/4 

PERMIT NO: 

Section No. Town No. 
;)/u 

"RangeNo!" 

'^L 

Street Address & CitY of Well Location 

3 OWNEROFWELL;P^^^.-^,- J/-/a/>»7psp'yJ 
Address y/ £ ^//>/^ i////•/-' 

/yy//S y^i. oajnr/^//. fj) 

Address Same as Well Location IZ[ Yes 

AV 

• No 

Locate with 'x' in Section Below Sketch Map 

1 1 
- ̂  -1 

1 1 

1 1 
1— 
1 1 1 1 

T 
1 1 

1 r 

1 1-^ 
C 

T ^ g.rViV.«t 1 
1 
i 

4. WELL DEPTH: 

/y/ ft. 
Date Completed 

7 '/S'U 
S New Well 
n Replacement Well 

5. • Cable Tool 
• Hollow Rod 

0 Rotary [U Driven 

Q Auger/Bored EH Jened 

DDug 
• 

6. USE: 0 Household EH Type I Public EH Type 111 Public 

EH Irrigation EH Type lla Public EH Heat Pump 
EH Test Well EH Type lib Public EH 

irfncmnrMis: 
2. FORMATION DESCRIPTION 

/S/"OV>r*<' -25. 

ill T 

'iT u 

• - i: 7^, 

d/~/= f 

.A>0 > 

JAN IK 

/?i C 

T?L'yT1faL 

0/ /6-i, 

PcuC /-/aH-

USE A 2ND SHEET IF NEEDED 

THICKNESS 
-'OF 

STRATUM 

JI 
HH 
j£A. 

S±. 

rriTT 

W 

PC J) 

O /' 

n 

DEPTH TO 
SOTTOMOF 
STRATUM 

IIL 

•in. 

OOCQ 

15. 

in. 

ABANDONED WELL PLUGGED? 

Casing Diameter ^ 

PLUGGING MATERIAL; 

EH Cement/Bentonite Slurry 

fto. of Bags 

K Yes • No 

Depth ? I 

EH f^at Cement ^ Bentonite Slurry 

EH Concrete Grout EH Bentonite Chips 

Casing Removed? EH Yes S No 

c /yf/ Py'i 

DRILLING MACHINE OPERATOR: 

@ Employee EH Subcontractor 

Name L^LO"/ 
NOISI/MG 
I J •«» 

GW.2.2J18 9/93 

7. CASING: • Steel • Threaded 

0 Plastic 0 Welded 
Doiher 

Diameter: 

BOREHaE; 
Diameter; ^ 

Jn. toX? ?lt. depth 
.in. to ft. depth 

Jn. v/ ̂ // ft. depth 
Jn. to ft. depth 

Height; Above/Belew 
Surface: / ^ 

Weioht:^jftP) IbsTlt. 

Q Drive Shoe 

• Shale Packer 

8. SCREEN: • Not Installed 
Type .^rai/ul/^S 

n Gravel-Packed 
Dameter .3 
Lenoth: Slot/Gayje / S ~ 7 F 

Set Between / ft. and 

FITTINGS: 0K-Packer Bremer Check 
0 Blank Above Screen ft. Other 

9. STATIC WATER LEVEL: 

1\o _ft. Below Land Surface D Flowing 

10. PUMPING LEVEL: Below Land Surface 

_ft. After / hrs. Pumping at 'Q G.P.M. 

EH Plunger EH Bailer 0 Air EH Test Pump 

11. WELL HEAD COMPLETION: 
@ Pitless Adapter 
EH Basement Offset 

0 12- Above Grade 

• Well House 

12 . WELL GROUTED? 

EH Neat Cement 

No. of Baas 9^ 

• NO @Yes 

0 Bentonite 
Additives -

From '%p to ft. 
D Other 

13. NEAREST SOURCE OF POSSIBLE CONTAMINATION: . 

Type ^rphi Distance SC ft. Direction 
Type Distance ft. Direction 

14. PUMP: EH Not Installed EH Pump Installation Only 
Manufacturer's Name rCo 4 x) 

Model Number HP / Voltso^x*/ O 
Length of Drop Pipe y O'O ft. Capacity o? 0 G.P. M. 

TYPE: Q Submersible EH Jet EH Other 

PRESSURE TANK: 
16. REMARKS: (Elevation, Source of Data, etc.) 
ppoT^/^-r <-/ 

iJyT ro l4'^'''CfVfi\irWA-ilSLWELLC0NTRACT0R'SCERTIFICATI0N 

Manufacturer's Name 

Model Number Capacity Gallons 

This well was drilled under my jurisdiction and this report is true to the best of my 
knowledge and belief. 

(•.3-cHO 

Signed 

/^1 

Date 

RESISTRATION NO. 

ys3 ys 

0RJ2ED REPRESENTATIVE 

GEOLOGICAL SURVEY COPY PvMlty: ConviettenolavWatton el any provision 

Autfierlly: Ad 3«fl PA 1970 



GEOLOGICAL SURVEY NO. 

MICHIGAN DEPARTMENT OF PUBLIC HEALTH 

WATER WELL AND PUMP RECORD PERMIT NUMBER 

1 LOCATION OF WELL 
County ' \ I VUA'J 

1 
Township Name 

^lopm 
me i 

L.U 

/JJ ^ 

Fraction 

I«J 
.V4 

Section Number 

Streei 

Town Number 

N/S M. 
Range Number 

/0£. E/W 
3 OWNER OF WELL 

Address A/' 

ne As Well Location? Is Yes D No Address Same 

4 WELL DEPTH; ' Date Completed ' Of 
. _ \ MO. I DAY » YEAR < IC 

/7/FT. ;S;-Vi9J!D 
Locate with "X" m Section Below 

-^f r-

._L 

L — —I 

-M-
s 

• 1 MILE 

1 Ml. 

New Well 

Replacement Well 

® Q Cable tool 

I I Hollow rod 

^ Rotary 

n Auger 
I I Driven 

I I Jetted 

n Dug 
• 

•jy t^Rrc 

6 USE igDomestic 

1 I Irrigation 

• Test Well 

^gfa'nl^ti Dsieel 

r~l Type I Public 
I I Type lla Public 

I I Type Mb Public 

T 

I I Type ill Public 

I I Heat pump 

n 

FORMATION DESCRIPTION 

ftrooL^A/ r ^\oc cl^Y 

GTAUJ : i3W cUy 

THttKNESS 
/OF 

SJRATUM 

; 

33 
i,0 
iO 

DEPTH TO 
BOTTOM OF 

STRATUM 

I I Threaded 

3 Plastic I^Welded 

in in j/7^ ft depth 

Height Above/WuW 

I Surlace 

33 

in. to ft depth 
Grouted Drill Hole Diameter 

fy in. to ft. depth 

in to ft depth 

Weigh 

/ ft, 

Ibs./ft. 

I Drive Shoe [D Yes 

I ® No 

93 
8 SCREEN I 

3-jAi»/l 

/33 
Type 

Slot/OauTC _ 

Set between , 

fS5 
Jj^ 

n? 
/7y 

I I Not Installed 

. Diameter -J 

. Length ^ 

. ft. and ff 

FITTINGS K-Packer Q Lead Packer C] Bremer Check 

s Blank above screen / ft Other 

# 

// 

9 STATIC WATER LEVEL 

_ ft. below land surface 3^ • Flow 

10 PUf^PING LEVEL below land surface 

7^0 ft. after f hrs. pumping at GPfYI 

ft. after hrs. pumping at ^ G P.M. 

^' MMPLETON ® adapter H 12" above grade 

I I Basement offset Q Approved pit 

.M£t. /cP<^ 
7^ 

12 WELL GROUTED? , a "f ̂  _7 < 
I i No 125 Yes From Jtn to ft. 

I I Neat cement ^ Bentonite HD Other 

No of bags of cement. . Additives , 

(PL UO- - /yU /U/>V 

-^ri) 

R F c E f V E D 

aoTSA 

13 Nearest source of possible contamination 

6ip±L.— . Distance Type . Direction 

Well disinfected upon completion? @-Yes • No 

Was old well plugged? B'Yes LD No 

' •>\4 PUMP 
I I Not Installed 

Manufacturer's name , 

Model number 

Length of Drop Pipe . 

I I Pump Installation Only 

•ry)<-Aj-) 

HP Volts* 

J7(> _ ft capacity 

TYPE. ^ Submersible Q Jet 

L^OOS'P~\ PRESSURE TANK 

.ZA. . G P fYl 

1 5. Remar. . 
IZ/)LL^ -

J J r^cc Manufacturer s name . 

Model number . Capacity . .Gallons 

^ELL CONTRACTORS CERTIFICATION: 
(A/ir y^OU/SJf'^ C OS/Of^y 9) This well was drilled under my lurisdiction and this report IS true 

?/_J- lAJ ~ '^T~ — to the best of rrV knowledge and belief 

U^OtALP T/^hi^' C6hp 0/^ / r ^ ^AV uj(\\ Dr.iltn*: 43 

Address 

Signed 

"sTSraVDi n3% 
Date. 

GEOLOGICAL SURVEY COPY 

REPRESENTATIVE 

Authority: 
Completion: 
Penalty: 

Act 368 PA 1978 
Required 
Conviction of a violation 
of any provision is a 
misdemeanor. 



GEOLOG .OGlWrsUR SURVEY NO 

MICHIGAN DEPARTMENT OP PUBLIC HEALTH 

WATER WELL AND PUMP RECORD PERMIT NUMBER 

1 LOCATION OF WELL 
County 

Oakland 
Township Name Fraction Section Number Town Number Range Number 

Bloomfield Vs Vs Vs 4 2 N/? 10 E/^ 
lance And Direction From Road Intersection 

154 N. Berkshire 

Street Address & City of WeM Location 

Address 

Address Same As Weil Location? 

154 N. Berkshire 
Bloomfield Hills Mi 

48013 
S Yes • No 

Locate witti "X" m Section Below 
—T 1 

Sketcfi fylap: 4 WELL DEPTH: 

I T 
I 

. _ -L _ -1-
I • 1 
I. I 

— T - -|-
I I 
I L 

' Date Completed 
t MO. I OAY I YEAR 

-L5LLEI Ll 
^ Useable tool 

I I Hollow rod 

I D New Well 

S i Qfl i QrReplacement Well 

• Rotary 

Q Auger 

I I Driven 

O Jetted 

I I Dug 

• 

I Ml. 

® L^Domestic 

I I Irrigation 

n Type I Public 
I I Type lla Public 

• Test Well • Type Mb Public 

• Type III Public 

n Heat pump 

n 

FORMATION DESCRIPTION 

Sandy vellov clav 

THICKNESS 
OF 

STRATUM 

11. 

DEPTH TO 
BOTTOM OF 

STRATUM 

^ofameter H Steel [^Threaded 
n Plastic n Welded 

A in. to JL46f. . depth 

in. to ft. depth 
Grouted Drill Hole Diameter 

in. to ft. depth 

in. to ft. depth 

I Heigfit: Above/Below— 

I Surface 1 ft. 

j Weigtit 11 Ibs./ft. 

I Drive Shoe a Yes 

I D No 

_Sc)ft yelloy clay 
8 SCREEN. 

JUL 

Soft grey clav JUL 

Gravely grev clav IIL Ji. 

stainless steel 
Type Diameter 

Slot/Gsure 25 Length 

Set between 1 Aft ft. and 1^1 

FITTINGS ^ K-Packer • L 

iKn 

I I Not Installed 

4U!_ 

.ft. 

• Blank above screen . 

Lead Packer Q Bremer Check 

Other 

ellov gravely hardpan 122 1Q3' 
9 STATIC WATER LEVEL: 

' ft. below land surface • Flow 

Yellow sand (packing) 121' 

Dirty grev fine sand 121 Ikl 

10 PUIYIPING LEVEL: below land surface 

100 ft. after hrs. pumping at ? 5 G.P.M 

ft. after hrs. pumping at G P N/1 

Med, coarse water sand & gravel 8 111 
'' COMPlivOH 0 Adapter • 12" above grade 

I I Basement offset LD Approved pit 

12 WELL GROUTED' • No H Yes From . .ft. 

n Neat cement IJ Bentomte 0 Other. 

No of bags of cement Additives . 
13 Nearest source of possible contamination 

Type . . Distance . 
unknown 

It Direction _ 

Well disinfected upon completion? 

Was old well plugged? 

i] Yes 

£ Yes 

• No 

• No 

14PUfylP Not Installed O Pump Installation Only 

Manufacturer's name 

USE A 2N0 SHEET IF NEEDED 

Mode) numbe' 

Length of Drop Pipe ^ capacity, 

TYPE: [J Submersible O Jet 

PRESSURE TANK 
Nflanufacturer's name . Wel-x-trol 

.Volts—230Be 
G.P.M 

1 5 Remarks, elevation, source 

Sub-cont: 

Model number 2dSX251, . Capacity. 

^''ulmer Well Drilling 
Rig Operator's Name: 

Charles Fulmer 

ER WELL CONTRACTOR'S CERTIFICATION: 
drilled under my jurisdiction and this report is true 
my knowledge and belief. 

0.0. Corsaut, Inc. 

62 eatohr 

0025 
" V ijy 

D67d 2/89 

REGISTERED BUSINESS NAME 

Address ISIm W 

ined . 

REGISTRATION NO. 

n. j.jL,»i;,^le—Oak^Park, Mi 482^ 

AUTHORIZEO REPRESENTATIVE 

Authority: 
Completion: 
Penalty: 

GEOLOGICAL SURVEY COPY 

late 7/9/90 
Act 368 PA 1978 
Required 
Conviction of a violation 
of any provision is a 
misdemeanor. 



ICAL SURVEY SAMPLE No. 

WATER WELL RECORD 
ACT 294 PA 1965 

1 LOCATION OF WELL 

MICHIGAN DEPARTMENT 
OF 

PUBLIC HEALTH 

County 

jQukland w 
Twp. 

Hi And Dirvction from Rood Intersections 

Fraction 

'/4 

OWNER No.. 

Lot 37 Berkshire (1 Blk B. of Square Lake 
, Boad &. UA Mile, V. of Uoodward 
Street oiJdress &TTity of W^TLocotion 

2 FORMATION 

Sandy Cravelv Yellow ClaT 

Sandy Hardpan 

J&Ilw Seiriy Berdpen 

Creeely Hardpan Tallow 

TiBllow Sandy Hardeen 

ja Uqw Sendy Htriyen 
«>1:inte of Gray 

Yiellcw Sand & Gra 
flairdpap V/llt<;lo Color 

T _fciy 

THICKNESS 
OF 

STRATUM 

20' 

JZL 

ML 

AL 

4' 

DEPTH TO 
BOTTOM OF 
STRATUM 

47' 
JIL 

57' 

JOL 

1451 

14il 

Section No. 

3 OWNER OF 

Address 

Town 

2 N/fc 
Range 

Bones fay Weinberger 
3901 Highland 
Fontlace Michigan 

4 WELL DEPTH; (completed) Dote of Completion ^ . 

135 4-26-67 
5 3 Coble tool n 

• Holl ow rod n 

6 USE: 3 Domestic 0" 

D Irrigation CD 

D Test Wei I D 

Rotqry 

Jetted 

D Driven 

D Bored 

-Q-Btrj 

• _ 
Public Supply dl Industry 

Air Conditioning Q Commercio 

7 Threoded 3 Welded [H | Height; Above/BdISC. 

_4 in. to ISOj^t. 

_in. to 

Depth 

-ft. Depth 

surface ft. 

8 SCREEN: Johasen Stainless 
Dia. 

jWeight H lbs/ft. 

• Drive Shoe? Yesl3Nodl 

Type:. Screen 4" 

siot/Gwtc 20 
Set between. -ft. and 155-

-Length-
5* 

jt. 

Fittings: 
3" X 17" nipple 

ater Sand & Gravel 

& Crevel Hardpan 

1551 
9 STATIC WATER LEVEL 

113 ft. below land surface 

-21 1551 
10 PUMPING LEVEL below land surface 

135_ .ft. after I2hrs. pumping 22- -8.p.m. 

-ft. after hrs. pumping- -g.p.m. 

11 WATER QUALITY in Parts Per Million: 

iron (Fe) Chlorides (Cl)_ 102.6 

Hardness- 427.5 ' 

12 WELL HEAD COMPLETION: • In Approved Pit 

B Pitless Adapter D 12" Ab Qvo Grade 

13 GROUTING: 
Well Grouted? Q Yes B No 

Material: dl Neat Cement dl. 

Depth: From ft. to ft. 

14 SANITARY: TOT aOEMOVN 
Neorest Source of possible contominotion 

feet Direction 

Well disinfected upon completion • Yes EB No 

-Type 

15 PUMP: 

Manufacturer's Name- JacuBSl 
-HP- 1 1/2 Model Niimti.r 15S4CS2 

Length of Drop Pipe 136 ft. capacity_4i2-.G.P.M. 

Type: 3 Submersible d] 

dl Jet dl Reciprocating 

16 Remarks, elevation, source of data, etc. 

, BKD INFO, BY DRILLER, ITEM NO. 

^^CTED 

MADDITION 

D670 lOOlit 6-66 ^£P 18 1967 

17 WATER WELL CONTRACTOR'S CERTIFICATiON: 

This well was drilled under my jurisdiction and this report is true 
to the best of my knowledge and belief. 

0. 0. Corsaut Inc. 0025 
RCCISTERCO BUSINESS NAME RECISTRATIGN NO. 

Ad4r... 15101 W. 11 Mi la Road, flak Warfe flfiZ 

Signe< d: Cj"{r^A Date Aug. 29, 19 
AUTHORIZED REPRESENTATIVE 

GEOLOGICAL SURVEY COPY 



SURVfrX SAMPLE No. 

WATER WELL RECORD 
ACT 294 PA 1965 

1 LOCATION OF WELL 

MICHIGAN DEPARTMENT 
OF 

PUBLIC HEALTH 

Twp. 

pa And Direction from Rood I 

257 S« Bnrkridr* 

Fraction dLW' 

Str««t addr< 

/JOWNER No 

jpwwfipadi BU3JI 

SocHon No. No. Town Range 

y VT- 2jim\p/Oim. 
3 OWNER OF WELL: 

Qeetge Ifttve 
257 8. HtmHli MtmOx* 
Hloerfleld Hm«. Mlaldwai 

Address 

FORMATION 

YtinmrClMj 10* 

DEPTH TO 
BOTTOM or 

STRATUM 

4 WELL DEPTH: (completed) 

12s mi 

10* 
5 K Coble tool 

Q Hollow rod 

n Rotary 

O Jetted 

Dote of Completion 

12-17-66 
• Driven 

D Bored 

dl Dug 
• 

6 USE: a Domestic Q Public Supply Q Industry 

ED Irrigation Q Air Conditioning O Commerciol 

• Test Well • 

B3M Oaj a* 
29* 60* 

YeJloe lead aadptm (fiay Heej 18* 

I—I i est Well L-l -

7 Threaded S Welded D {Height; iTOwdyBelow 

J_;„ o„„ 6' I surface. 

'Weight 

^ 
a ubs/ft. 

80* 
.In. to —ft. Depth iDrive Shoe? YOSSNOD 

BttipMi Mtai* idth Qwwl (toy »• iggt 

8 SCREEN: 

Type 

Slot 

8leil 

.Length. JL 
29' 119* 

Gxewel OMne) 126* 

Set between. -123L .ft. and. 

Fittings: 

Jt. 

r Xiy atpple 
9 STA^ WATER LEVEL 

JlXn ft. below lond surface 

10 PUMPING LEVEL below land surface 

53^ ft. after_$.hrs. pumping_ 15 
-ft. after hrs. pumping. -g.p.m. 

11 WATER QUALITY in Parts Per Millian: 

Iron (Fe) Chlorides (CD-

Hardness. 

12 WELL HEAD COMPLETION: • In Approved Pit 

a Pitless Adapter ED 12" Above Grade 

13 GROUTING: 

Well Grouted? ED Yes B No 

Material: ED Neat Cement ED. 

Depth: From ft. to ft. 

14 SANITARY: 

Nearest Source of possible contamination 

•feet Direction 

Well disinfected upon completion QCTD 
-Type 

No 

15 PUMP: 

Manufacturer's Nome. 

Model Number. »8 7509 HP 

Pipe capacityjjl(i^( 

• 
Length of Drop 

Type: 9 Submersible 

ED Jet 

.G.P.M. 

ED Reel procoting 

16 RemorlcSf elevation, source of data, etc. 

HDLiED iNru. bl uKiLUrt, 11CM i^L 

RRHCTED BY: 

•ADDITION BY. 

17 WATER WELL CONTRACTOR'S CERTIFICATION: 
This well was drilled under my jurisdiction and this report is true 
to the best of my knowledge and belief. 

0. 0.—COKMttt-Co. 
RESISTCRED BUSINESS NAME REGISTRATION^O 

802$-
ATlONlio 

D67D 1OOM 6.66 

FEB 3 1967 GEOLOGICAL SURVEY COPY 



STRATIGRAPHIC AND INSTRUMENTATION LOG 
(OVERBURDEN) 

PROJECT NAME; GM TRUCK GROUP-RCRA INVESTIGATION HOLE DESIGNATION: BH-3-1 

PROJECT NUMBER: 7097 DATE COMPLETED: DECEMBER 2. 1990 

CLIENT: GENERAL MOTORS DRILLING METHOD: 4X" HSA 

LOCATION: PONTIAC, MICHIGAN CRA SUPERVISOR: T. JOHNSON 

(DL-17) 
Page I of / 

DEPTH 
ft. BGS 

STRATIGRAPHIC DESCRIPTION S REMARKS 

GROUND SURFACE 

ELEV. 
ft. 

926.6 

MONITOR 
INSTALLATION 

SAMPLE 

e 
LU 
00 

UJ 
u 

< > 
PI0 

(pom) 

-2.5 

-5.0 

-7.5 

-10.0 

^^12.5 

-15.0 

-17.5 

-20.0 

-22.5 

-25.0 

-27.5 

-30.0 

t32.5 

CONCRETE, gravel miAea. white gray 

SAND (FILL), little clay and fine suDrcunded 
gravel, trace silt, medium grained, well graded, 
orange brown, very moist, oxidized 

- trace clay and fine suDrounded gravel 

- olive Drown to olive gray 

- medium to coarse grained 

926.1 

CL-CLAY (TILL), little Silt, trace fine grained 
sand and fine subrounded gravel, firm to stiff, 
low plasticity, homogeneous, olive gray, moist 

- stiff 

- trace fine and coarse rounded gravel 

- firm 

SP-SAND (NATIVE), trace silt, loose, medium 
grained, poony graded, orange brown, very 
moist, oxidized 

- dark gray, medium to coarse grained, wet, 
not oxidized 

- little silt 

CL-CLAY (TILL), little Silt, trace fine grained 
sand and fine subrounded gravel, stiff low 
plasticity, homogeneous, dark gray, moist 

- some silt 

END OF HOLE @ 20.0ft BGS 

919.B 

9/5.5 

912.4 

905.6 

m 
'////// 

Wk 

a-0 
BOREHOLE 

BENTONITE 
CHIPS 

2-0 SPLIT 
SPOON 

ISS 

2SS 

3SS 

ASS 

5SS 

ass 

7SS 

8SS 

9SS 

lOSS 

X 

10 

10 

10 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

N0~= = : MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION. TABLE 
WATER FOUND 1 STATIC WATER LEVEL J 



STRATIGRAPHIC AND INSTRUMENTATION LOG 
(OVERBURDEN) 

PROJECT NAME: GM TRUCK GROUP-RCRA INVESTIGATION HOLE DESIGNATION: BH-3-2 

PROJECT NUMBER: 7097 DATE COMPLETED: DECEMBER 2. 1990 

CLIENT: GENERAL MOTORS DRILLING METHOD: 4K" HSA 

LOCATION: PONTIAC. MICHIGAN CRA SUPERVISOR: T. JOHNSON 

(DL-18) 
Page i of i 

DEPTH 
ft. BGS STRATIGRAPHIC DESCRIPTION S REMARKS ELEV. 

ft. 

GROUND SURFACE 928.1 

MONITOR 
INSTALLATION 

y./y./y/ 

'y'y'y fyfy.fy. 

>y%\ 

ry;;y,4 
fyfyfy.^ 
>y%% 
fyfy-' 

y-y-;, 

/ / / 

:y;y;y., 

<:;y,4 
>y%% 

>y%S / / / 

SH •/ • / 

y;y.;y._ 

Wk 
'yfyfk 

/. 
. y 

SAMPLE 

< 
cn 

UJ 

< > 
PID 
(ppmj 

-2.5 

-5.0 

-7.5 

-lO.O 

it. 
-15.0 

-17.5 

-20.0 

-22.5 

-25.0 

-27.5 

-30.0 

\ 

CONCRETE, gravel mixed, white gray 

SAND (FILL], trace silt and fine suDrounded 
gravel, fine and medium grained, poorly graded. 
dark gray, moist 

CL-CLAY (NATIVE), little silt, trace fine 
grained sand and fine suDrounded gravel, stiff, 
low plasticity. Danded. moist, oxidized 

- hard (potentially pushing stone) 

- stiff 

927.2 
92B.9 

SP-SAND (NATIVE), trace silt, medium dense, 
medium grained, poorly graded, orange Drown, 
very moist, oxidized 

CL-CLAY (TILL), little silt, trace fine grained 
sand and fine suDrounded gravel, stiff, low 
plasticity, homogeneous, dark gray, moist 

ML-SILT (TILL), trace clay, fine grained sand 
and fine suDrounded gravel, dense, poorly 
graded, dark gray, moist 

CL-CLAY (TILL), little Silt, trace fine 
suDrounded gravel, stiff, low plasticity, 
homogeneous, dark gary. moist 

920.1 

919.3 

917.1 

9IS.3 

END OF HOLE @ 19.0ft BGS 
909.1 

8-0 
BOREHOLE 

0ENTONITE 
CHIPS 

2"0 SPLIT 
SPOON 

ISS 

2SS 

3SS 

4SS 

SSS 

8SS 

7SS 

8SS 

9SS 

10 

10 

30 

14 

14 

48 

13 

14 

0.8 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

NO": MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE 
WATER FOUND J STATIC WATER LEVEL J 



STRATIGRAPHIC AND INSTRUMENTATION LOG 
(OVERBURDEN) 

PROJECT NAME; GM TRUCK GROUP-RCRA INVESTIGATION HOLE DESIGNATION: BH-3-3 

PROJECT NUMBER: 7097 DATE COMPLETED: DECEMBER 2. 1998 

CLIENT: GENERAL MOTORS DRILLING METHOD: AH" HSA 

LOCATION; PONTIAC. MICHIGAN CRA SUPERVISOR: T. JOHNSON 

(DL-19) 
Page I of i 

•EPTH 
rt. BGS 

STRATIGRAPHIC DESCRIPTION S REMARKS 

GROUNO SURFACE 

ELEV. 
ft. 

927.6 

MONITOR 
INSTALLATION 

SAMPLE 

az 
UJ 
m 
z 
D 

LU 

< > 
PID 

(ppm) 

-2.5 

-5.0 

-7.5 

-10.0 

-15.0 

-17.5 

-20.0 

-22.5 

-25.0 

-27.5 

-30.0 

^n2.5 

CONCRETE, gravel mUed. white gray 

SAND (FILL), trace silt and fine sudrounded • 
gravel, fine and medium grained, poorly graded, 
dark gray, moist 

CL-CLAY (NATIVE), little silt, trace fine 
grained and and fine suDrounded gravel, firm 
to stiff, low plasticity, homogeneous, gray, 
moist 

- little fine grained sand, dark brown, oxidized 

- firm 

SAND (NATIVE), trace silt and fine rounded 
gravel, fine grained, loose, poorly graded, 
orange brown, oxidized (utility corridor) 

- medium grained 

/ 

CL-CLAY (TILL), little Silt and tine grained 
sand, trace fine subrounded gravel, stiff, low 
plasticity, homogeneous, brown gray, moist 

- some fine grained sand, soft, gray, very 
moist 

- stiff 

END OF HOLE @ 19.0ft BGS 

3k 6. r 
326.4 

922.0 

9m.a 

903.6 

y / 

8-0 
BOREHOLE 

BENTONITE 
CHIPS 

2"0 SPLIT 
SPOON 

ISS 

2SS 

3SS 

4SS 

5SS 

0SS 

7SS 

SSS 

9SS 

13 

1.6 

2.3 

3.6 

2.3 

1.3 

3.4 

0.6 

0.0 

0.0 

Cliu MEASURING POINT ELEVATIONS MAY CHANGE, REFER TO CURRENT ELEVATION TABLE 
WATER FOUND J STATIC WATER LEVEL J 



STRATIGRAPHIC AND INSTRUMENTATION LOG 
(OVERBURDEN) 

PROJECT NAME: GM TRUCK GROUF-RCRA INVESTIGATION HOLE DESIGNATION: BH-3-4 

PROJECT NUMBER: T097 DATE COMPLETED: DECEMBER 3. 1998 

CLIENT: GENERAL MOTORS DRILLING METHOD: 4X" HSA 

LOCATION: PONTIAC, MICHIGAN CRA SUPERVISOR: T. JOHNSON 

(DL-20) 
Page I of / 

DEPTH 
fl. BGS STRATIGRAPHIC DESCRIPTION S REMARKS 

GROUND SURFACE 

ELEV. 
n. 

MONITOR 
INSTALLATION 

927.1 

SAMPLE 

a: 
ai m 

(n 
< 
> 

PID 
(ppml 

-2.5 

-5.0 

-7.5 

-lO.O 

M2.5 

-15.0 

-17.5 

-20.0 

-22.5 

-25.0 

-27.5 

-30.0 

if 

CONCRETE, gravel mixea, white gray 

SAND (FILL), little Clay and fine suDrounded 
gravel, trace silt, medium grained, well graded. 
orange brown, moist, oxidized 
CL-CLAY (NATIVE), little fine grained sand, 
trace silt and fine suProunded gravel, firm to 
stiff, low plasticity. Danded. orange Drown, 
moist, oxidized 
- firm, dark Drown 
SP-SAND (NATIVE), trace silt and fine 
suDrounded gravel, loose, medium grained, 
poorly graded, light Drown, moist 
CL-CLAY (TILL), little Sill, trace fine grained 
sand and fine suDrounded gravel, stiff, low 
plasticity. Drown gray, moist, slight oxidation 
SP-SAND (NATIVE), trace silt, loose, medium 
grained, poorly graced, gray, wet 

CL-CLAY (TILL), little fine grained sand, trace 
silt and fine suDrounded gravel, soft to firm, 
low plasticity, homogeneous, gray, moist 
- stiff 
- little to some silt 

326.1 
925.5 

9215 

920.1 

918.1 

9tr.3 

END OF HOLE @ 19.0ft BGS 
908.! 

9-0 
BOREHOLE 

BENTONITE 
CHIPS 

2"0 SPLIT 
SPOON 

ISS 

283 

3SS 

483 

SSS 

888 

788 

888 

988 

10 

10 

52.0 

18.3 

9.7 

Q.O 

0.0 

0.0 

0.0 

0.0 

0.0 

MCTE5: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE 
WATER FOUND J STATIC WATER LEVEL J 



STRATIGRAPHIC AND INSTRUMENTATION LOG 
(OVERBURDEN) 

PROJECT NAME; GM TRUCK GROUP-RCRA INVESTIGATION HOLE DESIGNATION: BH-3-5A 

PROJECT NUMBER; 7097 DATE COMPLETED; DECEMBER 8. 1998 

CLIENT; GENERAL MOTORS DRILLING METHOD; 4X" HSA 

LOCATION; PONTIAC. MICHfGAN CRA SUPERVISOR; T. JOHNSON 

(OL-21) 
Page I of I 

DEPTH 
f t. BGS 

STRATIGRAPHIC OESCRIPTIQN & REMARKS 

GROUND SURFACE 

ELEY. 
ft. 

928.0 

MONITOR 
INSTALLATION 

SAMPLE 

OQ 
Z 

UJ 
K-< »— 

UJ 
D 

< > 
PID 
(ppm) 

-2.5 

-5.0 

-7.5 

-10.0 

iUs 
-15.0 

-17.5 

-20.0 

-22.5 

-25.0 

-27.5 

-30.0 

^W2.5 

^ CONCRETE, gravel mixefl. white gray ^ 

-V SAND (FILL), little fine sutjanguiar gravel. ^ 
\ mediuin grameo. well graded, olive tirown. moist / 

CL-CLAY (NATIVE), little silt, trace fine 
grained sand and fine to coarse, sutjrounded 
gravel, stiff, low plasticity, Panded, light Drown, 
moist, oxidized 
- very stiff 

927.5 
926.8 

SP-SAND (NATIVE), trace silt and fine 
suDrounded gravel, medium dense, fine grained, 
poorly graded, light Drown, moist 

CL-CLAY (TILL), little silt, trace fine grained 
sand and fine suDrounded gravel, stiff, low 
plasticity, homogeneous, dark gray, moist 

920.6 

918.0 

- Stiff 

END OF HOLE @ 20.0ft BGS 
908.0 

^ "y V / / y 
'y'y'y. 

8"0 
BOREHOLE 

BENTONITE 
CHIPS 

2-0 SPLIT 
SPOON 

ISS 

2SS 

3SS 

4SS 

5SS 

8SS 

7SS 

ass 

9SS 

loss 

13 

23 

19 

24 

25 

10 

3.9 

1.1 

2.0 

9.8 

4.1 

NA 

8.4 

0.8 

0.0 

Q.O 

NQTE5. MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE 
WATER FOUND J STATIC WATER LEVEL J 



STRATIGRAPHIC AND INSTRUMENTATION LOG 
(OVERBURDEN) 

PROJECT NAME; GM TRUCK GROUP-RCRA INVESTIGATION HOLE DESIGNATION; BH-29-1 

PROJECT NUMBER; T097 DATE COMPLETED; DECEMBER 1. 1998 

CLIENT; GENERAL MOTORS DRILLING METHOD; 4r HSA 

LOCATION; PONTIAC, MICHIGAN CRA SUPERVISOR; T. JOHNSON 

(DL-OII 
Page / ot / 

DEPTH 
ft BGS STRATIGRAPHIC DESCRIPTION S REMARKS 

GROUNO SURFACE 

ELEV. 
ft 

956.3 

MONITOR 
INSTALLATION 

fvfv.fv. 

SAMPLE 

c 
UJ 

LU 
D 
< 
> 

PID 
(ppml 

-2.5 

-5.0 

-7.5 

-10.0 

-12.5 

-15.0 

-17.5 

-20.0 

-22.5 

-25.0 

-27.5 

-30.0 

^n2.5 

CL-CLAY (NATIVE), some sand, trace silt, fine, 
suDrounded gravel and vegetation (grass, 
roots), stiff, slight plasticity, banded, dark 
brown, moist, oxidized 

- no vegetation (grass, roots) 

- very stiff 

- soft to firm 

SP-SAND (NATIVE), trace silt, loose, medium 
grained, poorly graded, orange-brown, moist, 
oxidized 

- trace fine and coarse subrounded gravel, 
medium dense 

CL-CLAY (TILL), some silt, trace fine grained 
sand and line, subrounded gravel, soft, low 
plasticity, homogeneous, light brown, moist 

- trace fine grained interoedded sand seams 
<1/2", firm, moist to very moist 

• - little fine grained sand, light gray 

- gray 

94S.3 

942.8 

END OF HOLE @ 20.0ft BGS 
938.3 

/xX'x 

* 
X 

X 

8-0 
BOREHOLE 

BENTONITE 
CHIPS 

2-0 SPLIT 
SPOON 

ISS 

2SS 

3SS 

4SS 

SSS 

ass 

7SS 

8SS 

9SS 

loss 

14 

12 

19 

10 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

ClOIEl. MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE 
WATER FOUND 2 STATIC WATER LEVEL J 



STRATIGRAPHIC AND INSTRUMENTATION LOG 
(OVERBURDEN) 

PROJECT NAME: GM TRUCK GRCUP-RCRA INVESTIGATION HOLE DESIGNATION: BH-29-2 

PROJECT NUMBER: T097 DATE COMPLETED: DECEMBER I, 1998 

CLIENT: GENERAL MOTORS DRILLING METHOD: 4W HSA 

LOCATION: PONTIAC. MICHIGAN CRA SUPERVISOR: T. JOHNSON 

(DL-22) 
Page I of i 

DEPTH 
ft. BGS 

STRATIGRAPHIC DESCRIPTION S REMARKS 

GROUNO SURFACE 

ELEV. 
ft. 

953.1 

MONITOR 
INSTALLATION 

SAMPLE 

c 
UJ 
00 
z 
D 
Z 

UJ 

< > 
PID 

(ppm) 

-2.5 

-5.0 

-7.5 

-lO.O 

-12.5 

-15.0 

-17.5 

-20.0 

-22.5 

-25.0 

-27.5 

-30.0 

^^2.5 

SANO (FIULl, little Clay ana silt, little to trace 
fine suDangular gravel, fine and medium 
grained, well graded. darK Drown, moist, slight 
potential DiacK staining 

CL-CLAY (NATIVE), little fine grained sand and 
coarse suDangular gravel, trace silt, stiff, 
slight plasticity, Danded, darK Drown, moist, 
oxidized 

- dark olive gray, potential slight petroleum 
like staining 

- some fine grained sand. Drown, oxidized, no 
staining 

- no recovery (pushing coarse suDangular 
stone) 

- soft to firm 

949.5 

SP-SAND (NATIVE), trace silt, medium dense, 
medium grained, poorly graded, dark Drown, 
wet 

CL-CLAY (TILL), little Silt and fine grained 
sand, trace tine suDrounded gravel, stiff, slight 
plasticity, homogeneous, dark Drown, moist 

- trace fine grained sand 

940.5 

938.5 

END OF HOLE @ 20.0ft BGS 
933.1 

mi mi 

6"0 
BOREHOLE 

BENTONITE 
CHIPS 

2-0 SPLIT 
SPOON 

ISS 

2SS 

3SS 

4SS 

SSS 

ass 

7SS 

ass 

9SS 

lOSS 

32 

39 

IS 

10 

18 

14 

0.0 

0.0 

0.8 

0.0 

NA 

0.0 

0.0 

0.0 

0.0 

0.0 

NOTEE,. MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE 

WATER FOUND ? STATIC WATER LEVEL J 



STRATIGRAPHIC AND INSTRUMENTATION LOG 
(OVERBURDEN) 

PROJECT NAME: GM TRUCK GROUP-RCRA INVESTIGATION HOLE DESIGNATION: BH-29-3 

PROJECT NUMBER: T097 DATE COMPLETED: DECEMBER 1. 1998 

CLIENT: GENERAL MOTORS DRILLING METHOD: 4r HSA 

LOCATION: PONTIAC, MICHIGAN CRA SUPERVISOR: T. JOHNSON 

(DL-231 
Page I of I 

DEPTH 
ft. BGS 

STRATIGRAPHIC DESCRIPTION S REMARKS 

GROUND SURFACE 

ELEV. 
ft. 

954.3 

MONITOR 
INSTALLATION 

SAMPLE 

'v.fS:; * / / > 

m .//x;/ 

Q; 
LU 
m 
z 
D 
Z 

UJ 
D 
< > 

PID 
(ppml 

-2.5 

-5.0 

-7.5 

-10,0 

^^2.5 

-15.0 

-17.5 

-20.0 

-22.5 

-25.0 

-27.5 

-30.0 

^n2.5 

SAND (FILL), little Clay and fine sutjanguiar 
gravel and trace silt, medium grained, well 
graded, grayish drown, moist 

- trace diack staining 

CL-CLAY (NATIVE), little silt, trace fine 
grained sand and fine sudrounded gravel, stiff, 
low plasticity, danded, moist, oxidized 

- firm to stiff 

- no recovery (pushing coarse, sudrounded 
stone in split spoon) 

- very stiff (potentially influenced dy stone) 

950.1 

SM-SAND (NATIVE), some silt, trace clay, 
medium dense, fine grained, poorly graded, 
orange drown, moist 

CL-CLAY (TILL), little silt, trace fine grained 
sand and fine sudrounded gravel, stiff, low 
plasticity, homogeneous, light gray, moist 

- no recovery (pushing'coarse, sudrounded 
stone in split spoon) 

9m r 
940.1 

END OF HOLE @ 20.Qft BGS 
934.3 

8-0 
BOREHOLE 

BENTONITE 
CHIPS 

2"0 SPLIT 
SPOON 

ISS 

2SS 

3SS 

4SS 

5S3 

8SS 

7SS 

ass 

9SS 

IQSS 

32 

39 

IS 

10 

16 

14 

12 

0.0 

0.0 

0.0 

0.0 

0.0 

NA 

0.0 

0.0 

0.0 

NA 

NQT.55. MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABL: 
WATER FOUND 3 STATIC WATER LEVEL J 



STRATIGRAPHIC AND INSTRUMENTATION LOG 
(OVERBURDEN) 

PROJECT NAME: GM TRUCK GROUP-RCRA INVESTIGATION HOLE DESIGNATION: BH-29-4 

PROJECT NUMBER: T097 DATE COMPLETED: DECEMBER I, 1998 

CLIENT: GENERAL MOTORS DRILLING METHOD: AU" HSA 

LOCATION: PONTIAC. MICHIGAN CRA SUPERVISOR: T. JOHNSON 

(DL-24) 
Page I of / 

DEPTH 
ft. 0GS STRATIGRAPHIC DESCRIPTION S REMARKS 

GROONO SURFACE 

ELEV. 
ft. 

gsa.2 

MONITOR 
INSTALLATION 

vVv 

fyfyfy, 
X X X' 

, x/x./x 

SAMPLE 

LU 
m 

at 
3 

> 
PID 

(ppm) 

-2.5 

-5.0 

-7.5 

-lO.O 

-12.5 

-liD.O 

-17.5 

-20.0 

-22.5 

-25.0 

-27.5 

-30.0 

^B2.5 

CLAY (FILL), some sand, trace fine suPangular 
gravel, vegetation (grass) and slit, sllgfit 
plasticity, Prownisti black, moist, faint 
petroleum like odor 

CL-CLAY (NATIVE), little Silt and fine grained 
sand, trace tine subrounded gravel, stiff, slight 
plasticity, banded, brown, moist, oxidized 

- very stiff 

/ 

SSS.Q 

- firm to stiff 

ML-SILT (TILL), little fine grained sand, trace 
Clay, loose, poorly graded, reddish brown, 
moist, oxidized 

- no clay, medium dense 

- light gray, very moist (not oxidized) 

- loose 

CL-CLAY (TILL), little Silt, trcae fine grained 
sand and fine subrounded gravel, stiff, low 
plasticity, homogeneous, olive-gray, moist 

944.5 

940.6 

END OF HOLE @ 20.0tt BSS 
925.2 

NOT---

8"0 
BOREHOLE 

BENTONITE 
CHIPS 

2-0 SPLIT 
SPOON 

ISS 

2SS 

3SS 

ASS 

5SS 

8SS 

rss 

8SS 

9SS 

loss 

MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE 
WATER FOUND % STATIC WATER LEVEL J 

14 

13 

21 

22 

18 

10 

12 

S.6 

4.8 

7.8 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 



STRATIGRAPHIC AND INSTRUMENTATION LOG 
(OVERBURDEN) 

PROJECT NAME: GM TRUCK GROUP-RCRA INVESTIGATION HOLE DESIGNATION: SS-29-1 

PROJECT NUMBER: 7097 DATE COMPLETED: DECEMBER 2, 1990 

CLIENT; GENERAL MOTORS DRILLING METHOD: 4K" HSA 

LOCATION: PONTIAC. MICHIGAN CRA SUPERVISOR: T. JOHNSON 

(DL-25) 
Page / of / 

QEPTH 
ft. BGS STRATIGRAPHIC DESCRIPTION S REMARKS 

GROUND SURFACE 

ELEV. 
ft. 

956.8 

MONITOR 
INSTALLATION 

SAMPLE 

< 
t— 
01 

< > 
PID 
(ppm) 

-2.5 

-5.0 

-7.5 

-10.0 

-12.5 

-15.0 

-17.5 

-20.0 

-22.5 

-25.0 

-27.5 

-30.0 

^n2.5 

GRAVEL (FILL), little fine grameo sand, trace 
silt, fine and coarse well graded, gray, moist. 
suoanguiar 
SAND (FILL), little fine, suDanguiar gravel, 
trace silt and clay, medium grained, well 
graded, drown, moist 
- little ciay 
END OF HOLE 8 2.0ft BGS 

956.5 

954.B 

BENTQNITE 
CHIPS 
3-0 SPLIT 
SPOON 

ISS 19 4.t 

CiOIES.. MEASURING POINT ELEVATIONS MAY CHANGE; REFE.R TO CURRENT ELEVATION TABLE 
WATER FOUND 2 STATIC WATER LEVEL J 



STRATIGRAPHIC AND INSTRUMENTATION LOG 
(OVERBURDEN) 

PROJECT NAME; GM TRUCK GROUP-RCRA INVESTIGATION HOLE DESIGNATION: SS-29-2 

PROJECT NUMBER; 7097 DATE COMPLETED; DECEMBER 2. 1998 

CLIENT: GENERAL MOTORS DRILLING METHOD: 4W" HSA 

LOCATION; PQNTIAC, MICHIGAN CRA SUPERVISOR; T. JOHNSON 

{DL-26) 
Page i of I 

DEPTH 
ft. BGS STRATIGRAPHIC DESCRIPTION S REMARKS 

GROUND SURFACE 

ELEV. 
ft. 

957.0 

MONITOR 
INSTALLATION 

SAMPLE 

IT 
LU 
OQ 
X 
D 
Z 

UJ (— 
< 
H-
in 

UJ 
3 
< 
> 

Pto 
(ppm) 

-2.5 

-5.0 

-7.5 

-10.0 

M2..5 

-15.0 

-17.5 

-20.0 

-22.5 

-25.0 

-27.5 

-30.0 

^W2.5 

GRAVEL (FILL), little fine grained sand, trace 
silt, fine and coarse well graded, gray, moist, 
subangular 
SAND (FILL), little fine, suOanguiar gravel, 
trace silt and ciay, medium grained, well 
graded, brown, moist 
- little Clay 
END OF HOLE e 2.0ft BGS 

958. r 

955.0 

BENTONITE 
CHIPS 
3-0 SPLIT 
SPOON 

ISS 7.1 

NQTE5:. MEASURING POINT ELEVATIONS MAT CHANGE; REFER TO CURRENT ELEVATION TABLE 
WATER FOUND J STATIC WATER LEVEL J 



STRATIGRAPHIC AND INSTRUMENTATION LOG 
(OVERBURDEN) 

PROJECT NAME; GM TRUCK GRQUP-RCRA INVESTIGATION HOLE DESIGNATION; SS-29-3 

PROJECT NUMBER; 7097 DATE COMPLETED: DECEMBER 2. 1998 

CLIENT; GENERAL MOTORS DRILLING METHOD; 4K" HSA 

LOCATION; PONTIAC, MICHIGAN CRA SUPERVISOR: T. JOHNSON 

(DL-27) 
Page I of I 

DEPTH 
ft. BGS STRATIGRAPHIC DESCRIPTION S REMARKS 

GROUNO SURFACE 

ELEV. 
ft. 

950.7 

MONITOR 
INSTALLATION 

SAMPLE 

ac 
m s: 

LU (— 
< 
I— 
cn 

UJ 
P 
< 
> 

PID 
(ppm) 

-2.5 

-5.0 

-7,5 

-10.0 

tI2.5 

-15.0 

-17.5 

^20.0 

-22.5 

-25.0 

n27.5 

-30.0 

2.5 

GRAVEL (FILL), little fine grained sand, trace 
silt, fine and coarse well graded, gray, moist, 
suoanguiar 
SAND (FILL), little fine, suOanguiar gravel, 
trace silt and clay, medium grained, well 
graded. Drown, moist 
- little clay 
END OF HOLE 8 2.0ft BGS 

958.4 

954. r 

BENTONITE 
CHIPS 
3-0 SPLIT 
SPOON 

ISS 25 7.3 

MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE 
WATER FOUND 3 STATIC WATER LEVEL J 



STRATIGRAPHIC AND INSTRUMENTATION LOG 
(OVERBURDEN) 

PROJECT NAME; GM TRUCK GROUF-RCRA INVESTIGATION HOLE DESIGNATION: SS-29-4 

PROJECT NUMBER: 7097 DATE COMPLETED: DECEMBER 2. 1998 

CLIENT: GENERAL MOTORS DRILLING METHOD: HSA 

LOCATION: PONTIAC, MICHIGAN CRA SUPERVISOR: T. JOHNSON 

(DL-28) 
Page i of I 

DEPTH 
ft. BGS STRATIGRAPHIC DESCRIPTION 5 REMARKS ELEV. 

ft. 

GROUND SURFACE gss.8 

MONITOR 
INSTALLATION 

SAMPLE 

IT 
UJ 
m 
X 

< > 
PID 

(ppm) 

-2.5 

-5.0 

-7.5 

-10.0 

'12.5 

-15.0 

h-17.5 

-20.0 

-22.5 

-25.0 

-27.5 

-30.0 

2.5 

GRAVEL (FILL), little fine grained sand, trace 
silt, fine and coarse well graded, gray, moist, 
suPangular 
SAND (FILL), little fine, suoanguiar gravel, 
trace silt and clay, medium grained, well 
graded, brown, moist 
- little Clay 
END OF HOLE e 2.0ft BGS 

956.5 

954.6 

BENTONITE 
CHIPS 
3-0 SPLIT 
SPOON 

ISS 20 2.5 

MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE 
WATER FOUND J STATIC WATER LEVEL J 



STRATIGRAPHIC AND INSTRUMENTATION LOG 
(OVERBURDEN) 

^'ROJECT NAME; PONTIAC EAST ASSEMBLY HOLE DESIGNATION: BH-3l-t 
PROJECT NUMBER; T0Q7 DATE COMPLETED: DECEMBER 10. 1998 
CLIENT: GENERAL MOTORS DRILLING METHOD: 4 1/4" HSA 
LOCATION: PONTIAC, MICHIGAN CRA SUPERVISOR: D. SOUTTER 

(OL-40) 
Page I of i 

DEPTH 
ft. BGS STRATIGRAPHIC DESCRIPTION S REMARKS ELEV. 

ft. AMSL 

GROUND SURFACE 938.0 

MONITOR 
INSTALLATION 

SAMPLE 

a: 
HI ui 

I-< 
I— 
tn 

UI 
3 
< 
> 

PID 
(ppm) 

CL-CLAY. some gravel, some silt, little sano. 
stiff, low plasticity, medium brown, dry to 
moist, concrete fragments (FILL) 

-2.5 

-5.0 

-7.5 

-10.0 

f\2.5 

-15.0 

-17.5 

-20.0 

-22.5 

-25.0 

-27.5 

-30.0 

32.5 

CI-CLAY. some sill, trace gravel, trace sand, 
firm to very stiff, moderate plasticity, dark 
gray, moist 

934.0 

- sand seam (moist) 

END OF HOLE @ 20.0ft BGS 
918.0 

;vAv 

'Ui.* # - «•% 

# s* 

;vAv 

vv 
i^\ m\ # 

Avv; 
AvVJ 
AvVJ 

V 
k *!» ' 
* N* 

* >* 
k t* t 

' W' '/V/ 

BENTONITE 
CHIPS 

ISS 

2SS 

3SS 

4SS 

8" 0 
BOREHOLE 

8SS 

7SS 

ass 

ass 

lOSS 

14 

IB 

10 

12 

3.5 

3.4 

3.2 

4.6 

6.1 

3.2 

1.9 

2.4 

1,5 

1.2 

NQ"- = MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE 
WATER FOUND ? STATIC WATER LEVEL J 
CHEMICAL ANALYSIS diO' 



STRATIGRAPHIC AND INSTRUMENTATION LOG 
(OVERBURDEN) 

PROJECT NAME: PONTIAC EAST ASSEMBLT HOLE OESIGNATION: BH-31-2 
PROJECT NUMBER: 7097 DATE COMPLETED: DECEMBER 17. 1998 

CLIENT; GENERAL MOTORS DRILLING METHOD: 4 1/4" HSA 

LOCATION: PONTIAC. MICHIGAN CRA SUPERVISOR: D. SOUTTER 

(DL-41) 
Page I of I 

DEPTH 
ft. BGS 

STRATIGRAPHIC DESCRIPTION S REMARKS 

GROUND SURFACE 

ELEV. 
ft. AMSL 

939.0 

MONITOR 
INSTALLATION 

SAMPLE 

(C 
UJ 
m 
X 

tn 

UJ 
3 

<. > 
PID 
(ppm) 

-2.5 

-5.0 

-7.5 

-to.o 

CL-CLAY (FILL), silty. little gravel, little sana. 
firm to very stiff, low. plasticity, medium Drown, 
moist 

- DIacK staining (1.0-1.9) 

- sand and slag (3.9-4.41 

- saturated 

^^-12.5 

SW-SANO. gravelly, little silt, medium dense, 
fine to medium coarse grained, well graded, 
medium gray, saturated 

-15.0 

-17.5 

-20.0 

-22.5 

-25.0 

-27.5 

-30.0 

132.5 

CI-CLAY. silty. little sand, trace gravel, firm to 
hard, moderate plasticity, medium gray, moist 

- thin sand seams 

930.0 

927.0 

END OF HOLE @ ao.oft BOS 
919.0 

. t ri I 

-KT: 
r# 
>VAv 
Avv: 
Avv; 

I 

m 
Avv; 
."'-V'-Vi 
XyCy 

^ s# 

# 
# 

'AvVJ 
vVAv 
* 

BENTONITE 
CHIPS 

a- 0 
BOREHOLE 

2SS 

3SS 

4SS 

5SS 

ess 

7SS 

8SS 

9SS 

lOSS 

10 

2B 

50 

14 

NO^ES., MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TASLE^ 

WATER FOUND % STATIC WATER LEVEL I 

CHEMICAL ANAL-'SIS CD 



STRATIGRAPHIC AND INSTRUMENTATION LOG 
(OVERBURDEN) 

PROJECT NAME: PQNTIAC EAST ASSEMBLY HOLE DESIGNATION: BH-3I-3 

PROJECT NUMBER: 7097 OATE UOMPLETED: DECEMBER II. 1998 

CLIENT: GENERAL MOTORS DRILL ING METHOD: 4 1/4" HSA 

LOCATION: PONTIAC. MICHIGAN CRA SUPERVISOR: D. SOUTTER 

(DL-42) 
Page I ot I 

DEPTH 
ft. BGS 

STRATIGRAPHIC DESCRIPTION S REMARKS 

GROUND SURFACE 

ELEV. 
ft. AMSL 

041.1 

MONITOR 
INSTALLATION 

SAMPLE 

s s 
Z 

< > 
PIO 
(ppml 

-2.5 

-5.0 

-7.5 

-10.0 

M2.5 

-15.0 

-17.5 

-20.0 

-22.5 

-25.0 

1-27.5 

-30.0 

^^2.5 

CL-CLAY (FILL), silty. little gravel, little sand, 
very soft to stiff, low. plasticity. darK Drown, 
moist 

- DiacK staining (4.5-6.0) 

SW-SAND, gravelly, little silt, little clay, loose, 
medium to coarse grained, well graded, 
gray/Drown, wet to saturated 

CI-CLAY. silty. some sand, trace gravel, firm to 
stiff, moderate plasticity, dark gray, moist 

933.3 

931.0 

END OF HOLE S 20.0ft BGS 
92U 

-

•V'v I 
# V# N^l 

tss 

2SS 

10 

aENTQNITE 
CHIPS 

/vAu 
.VAVJ 

VV' 

'vvi 
AAv 
»-v 1 
* >» N*! 

.tl>t J 
o \«l 
-tvtj 
't 

8" 0 
BOREHOLE 

453 

5SS 

ass 

7SS 

8SS 

9SS 

lOSS 

0.1 

i.r 

1.3 

2.1 

1.9 

1.4 

1.2 

1.4 

NQ"^55,: MEASURING POINT ELEVATIONS MAY CHANGE: REFER TO CURRENT^EVATIOrTTABLE 

WATER FOUND J STATIC WATER LEVEL J 
CHEMICAL ANALYSIS 



STRATIGRAPHIC AND INSTRUMLNTATION LOG 
(OVERBUnDE'^} 

' PROJECT NAME: PONTIAC EAST ASSEMBLY HOLE UESIGNATION: BH-33-1 

PROJECT NUMBER: 7097 DATE COMPLETED: DECEMBER 18. 1998 

CLIENT: GENERAL MOTORS DRILLING METHOD: 4 t/4" HSA 

LOCATION: PONTIAC. MICHIGAN CRA SUPERVISOR: D. SOUTTER 

(DL-32) 
Page I of i 

DEPTH 
n. BGS STRATIGRAPHIC DESCRIPTION S REMARKS 

GROUND SURFACE 

ELEV. 
ft. AMSL 

922.5 

MONITOR 
INSTALLATION 

- T*nr 

x:c:\ # s^] 

;vAv 
/vAv] 

fAW 
i *' w' 

AAv 
AAv 

AAv 
AAv 
AAv 
AAv' 
AAv 
kvv 
rvV 

IV/tV 
AW: r# 
* • ^ 
>>\V, 

» 
- tv "t* 

^ N# 

uu 

AWA 
k tk ^ 

tv'-k^ 

.'-vtkl 

tktki 
# >< V* 

tk'-kl 
•• k^ k^ 

• k'-kl 

SAMPLE 

ir 
LU 
OQ 
z < > 

PID 
(ppm) 

-2.5 

-5.0 

-7.5 

-10.0 

M2.5 

-15.0 

-17.5 

-20.0 

-22.5 

-25.0 

-27.5 

-30.0 

0 

CL-CLAY. some gravel, some silt, little sand, 
firm to very stiff, low plasticity, medium drown, 
moist 

CI-CLAY. trace gravel, trace sand, soft to 
firm, moderate plasticity, dark gray, moist 

- native material 

9II.S 

ML-SILT. some gravel, little sand, low 
plasticity, medium Drown, dry 

- trace gravel 

900.5 

- some sand, little gravel 

END OF HOLE @ 34,Oft 3GS 
888.5 

0ENTONITE 
CHIPS 

8** 0 
BOREHOLE 

ISS 

2SS 

3SS 

ASS 

5SS 

8SS 

7SS 

27 

23 

9SS 

liSS 

I2SS 

I3SS 

I4SS 

I5SS 

10SS 

I7SS 

tucj MEASURING POINT ELEVATIONS MAY CHANGE; RE'-'r R TO CURRENT r.-ZVATION TABLE 

WATER FOUND 2 STATIC WATER LEVEL J 

CHEMICAL ANALYSIS Cr> 

141 

25t 

35 

40 

59 

130 

2.7 

3.6 



STRATIGRAPHIC AND INSTRUMENTATION LOG 
(OVERBURDEN) 

PROJECT NAME; PQNTIAC EAST ASSEMBLY HOLE DESIGNATION: BH-33-2 

PROJECT NUMBER: 7097 DATE COMPLETED: DECEMBER 17,1998 

CLIENT: GENERAL MOTORS DRILLING METHOD: 4 1/4" HSA 

LOCATION: PONTIAC, MICHIGAN CRA SUPERVISOR: D. SOUTTER 

(DL-33) 
Page I of t 

DEPTH 
ft. BGS 

STRATIGRAPHIC DESCRIPTION S REMARKS 

GROUND SURFACE 

ELEV. 
ft AMSL 

923.4 

MONITOR 
IN'TALLATION 

SAMPLE 

IT 

111 

ILI 
Z) 
< > 

PID 
(ppm) 

-2.5 

-5.0 

-7.5 

-10.0 

-12.5 

-15.0 

-17.5 

-20.0 

-22.5 

-25.0 

-27.5 

-30.0 

-32.5 

-35.0 

>37.5 

Cl-CLAY, siity, little gravel, little sanP, soft to 
very stiff, low plasticity, medium prown, moist 

- dark gray 

- native material 

- siity gravel seam 

ML-SILT, some gravel, some clay, little sand, 
hard, low plasticity, medium Drown, dry 

899.4 

- little gravel 

END OF HOLE § 36.0ft BGS 

- NOTE: 

- NR-NO RECOVERY 

887.4 

k t, * t * 

-

/vAv 
AAv 

AAv 
AA-
- "V* 

Y-T-, \\ \\ 

# 
„ ' ^ 

m 
.'tW'i * "»# 
ktxtkl * >* 
.W.x' 
» N» N* 

AAJ 
AAv 
<• 
_ t'l -* 1 * • - •»* 
* N# 

* 

* ^*1 

BENTONITE 
CHIPS 

8" 0 
BOREHOLE 

ISS 

2SS 

3SS 

4SS 

5SS 

ass 

X 14 

12 

X 

I5SS 

3 

5 

II 

a 

5 

20 

75 

40 

78 

70 

195 

210 

NR 

0 

0 

0 

0.2 

0.4 

1.2 

Q.a 

1.8 

NOTES. MEASURING POINT ELEVATIONS MAY CHANGE: REFER TO CURRENT ELEVATION TABLE 
WATER FOUND J STATIC WATER LEVEL J 
CHEMICAL ANALYSIS CD 



STRATIGRAPHIC AND INSTRUMENTATION LOG 
(OVERBURDEN) 

'PROJECT NAME: PONTIAC EAST ASSEMBLY HOLE OESIGNATION: BH-33-3 
PROJECT NUMBER: 7097 DATE COMPLETED; DECEMBER 10. 1998 

CLIENT: GENERAL MOTORS DRILLING METHOD; 4 1/4" MSA 

LOCATION: PONTIAC. MICHIGAN CRA SUPERVISOR: D. SOUTTER 

(DL-34) 
Page I of I 

DEPTH 
ft. BGS 

STRATIGRAPHIC DESCRIPTION & REMARKS 

GflOUNO SURFACE 

ELEV. 
ft. AMSL 

9:9.4 

MONITOR 
INSTALLATION 

SAMPLE 

a: 
LU m 
X 

Ul 
3 

< > 
PID 
(ppm) 

-2.5 

-5.0 

-7.5 

-10.0 

h2.5 

-15.0 

-17.5 

-20.0 

-22.5 

-25.0 

-27.5 

-30.0 

^p2.5 

ML-SILT, some clay, little sand, trace gravel, 
very stiff to fiard, low plasticity, medium Drown, 
dry to moist 

CL-CLAY, silty, little sand, trace gravel, soft 
to very stiff, low plasticity, gray/Drown, dry to 
moist 

- medium gray, low to moderate plasticity 

913.4 

- sand seam (moist. I3.0-I3.S) 

- native material 

ML-SILT. little sand, little clay, low plasticity, 
ligfit Drown, dry 

END OF HOLE § 28.0ft BGS 

- NOTE: 

- NR-NO RECOVERY 

- OBSTRUCTION ENCOUNTERED AT 28.0 ft. 
BGS 

893.4 

891.4 

'vV 

w 

AW, 
AW, 
V v 
# \<# 

AV'.r 
r,V,V, 
-w. 

AW, 
'.x'.x' 

„ in l,» 
, s, \, 
. -V 1 
, %, N, 

. 

: "J: V 1 , ••, N*l 

* >•* ^^1 
fi -* *« 1 , >,J 

, *, ̂ ,J 
, s, N,l 

, s, I 

, N, \,l 

, N, N,l 

, N, N,l 

BENTONITE 
CHIPS 

8" 0 
BOREHOLE 

ISS 

2SS 

3SS 

4SS 

5SS 

ass 

7SS 

19 

3T 

27 

19 

10 

9SS 

lOSS 

IISS 

12S5 

13SS 

10 

2B 

19 

125+ 

0.2 

0.3 

1.1 

0.3 

NR 

2.7 

liPTcS.. MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE 
WATER FOUND J STATIC WATER LEVEL J 
CHEMICAL ANALYSIS 'CD 



STRATIGRAPHIC AND INSTRUMENTATION LOG 
(OVERBURDEN) 

PROJECT NAME: PQNIIAC EAST ASSEMB'.Y HOLE DrTIGNATION: BH-.':-3-3A 

PROJECT NUMBER: 7097 iJAr£ COMPLETED: OCLEMBER 10. 1998 

CLIENT: GENERAL MOTORS DRILLING METHOD: 4 1/4" HSA 

LOCATION: PONTIAC, MICHIGAN CRA SUPERVISOR: D. SOUTTER 

(DL-35) 
Page i of I 

DEPTH 
(t. BGS STRATIGRAPHIC DESCRIPTION S REMARKS 

GROUND SURFACE 

ELEV. 
ft. AMSL 

918.4 

MONITOR 
INSTALLATION 

SAMPLE 

cc 
Ui 
ffl z 
z 

UJ •< > 
PID 
(ppml 

(0--28' BGSl SEE BH-33-3 FOR 
STRATIGRAPHY 

-2.5 

-5.0 

-7.5 

-10.0 

-12.5 

15.0 

-17.5 

-20.0 

-22.5 

-25.0 

-27.5 

-30.0 

-32.5 

-35.0 

^^37.5 

ML-SILT. little sano, little clay, low plasticity, 
light Drown, Cry 

8914 

- some gravel, some sand 

END OF HOLE @ 40.0ft BGS 
879.4 

''-»V 
X'v 
/vAv 
AAv 

r W 
Vv 

I -\i* 

'VV 
.Ui'. 
iUU * 
yUU 

vV 
V V * s* 

.W-x 
* N* w 
\'-xU 
VAV 
iUi'X 

AAv 
.Ut-x 

-VvV/ 

\ Vi* I 

rAvvJ 
4A 'A** 

. ' 

> 
UUx' 

* N# 
_ 1 

^ ># 
> SUA 

. 'v ^ 
-s# 

SENTONITE 
CHIPS 

8" 0 
BOREHOLE 

ISS 

258 

3SS 

4SS 

SS5 

8SS 

52 

57 

74 

49 

105 

93 

1.4 

0.5 

ttOizS^ MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE 
WATE.R FOUND J STATIC WATER LEVEL J 



STRATIGRAPHIC AND INSTRUMENTATION LOG 
(OVERBURDEN) 

PROJECT NAME; PGNIIAC EAST ASSEMBLY HOLE nssiGNATICN: BH-33-4 

PROJECT NUMBER: 7097 GATE COMPLETED: DECEMBER 16. 1998 

CLIENT: GENERAL MOTORS DRILLING METHOD: 4 1/4" HSA 

LOCATION: PONTIAC, MICHIGAN CRA SUPERVISOR: D. SOUTTER 

(OL-361 
Page I of I 

DEPTH 
I t. BGS STRATIGRAPHIC DESCRIPTION 5 REMARKS 

GROUND SURFACE 

ELEV. 
ft. AMSL 

Sl8.g 

MONITOR 
INSTALLATION 

_ -fc 

AvV; 
/vAv 

w 
'ui'i • 

/vAv 

i \\ m \ 

'vv 
AvV. 
AAv 
AA\. 
AAV 
. : 

tvtxl 
.VA\' 
* ** 
- n »» I 

k'-xto 

V\»' 
* S* k.» 
'-kfckf 

* N* N* 

* ** 
. tk I 

iktkl 
/ >* N* 

tktki 

k'-k'-kl ^ s.» 

- . t.. ^ 

SAMPLE 

m 
X 

LU 
h-< 
I— 
(n 

lU 

> 
z' 

PID 
(ppml 

-2.5 

-5.0 

-7.5 

-10.0 

^12.5 

-15.0 

-17.5 

-20.0 

-22.5 

-25.0 

-27.5 

-30.0 

^W2.5 

CL-CLAY, siity, some sand, little gravel, soft to 
stiff, low plasticity, meoium Prown, moist 

SW-SANO, loose, medium to coarse grained, 
well graded, medium gray, saturated 

CI-CLAY, siity, little sand, trace gravel, stif to 
very stiff, moderate plasticity, dark gray, moist 

- coarse sand seam, wet (17.5-10.0) 

905.'! 

902.9 

- some gravel, little sand, medium Drown 

ML-5ILT, some sand, trace gravel, low 
plasticity, medium Drown, dry 

END OF HOLE @ 31.5ft BGS 

- NOTE: 

- OBSTRUCTION ENCOUNTERED AT 31.5 ft. 
BGS 

889.9 

887.4 

BENTONITE 
CHIPS 

8" 0 
BOREHOLE 

1SS 

2SS 

3SS 

ASS 

SSS 

8SS 

7SS 

8SS 

13 

loss 

1^ 

I2S5 

I3SS 

lASS 

I5SS 

less 

17 

13 

0.5 

2.8 

6.1 

3.9 

A.t 

2.8 

3.4 

4.8 

1.4 

27 

37 

7.5 

2.5 

3.7 

2.1 

0.5 

2.8 

INQTES. MEASURING POINT ELEVATIONS MAY CHANGE: REFER TO CURRENT ELEVATION TABLE 

WATER FOUND J STATIC WATER LEVEL J 

C:-EMICAL ANALYSIS 



STRATIGRAPHIC AND INSTRUMENTATION LOG 
(OVERBURDEN) 

PROJECT NAME; PONTIAC EAST ASSEMBLY HOLE DESIGNATION: BH-33-5 

PROJECT NUMBER: 7097 DATE COMPLETED: DECEMBER 9, 1998 

CLIENT: GENERAL MOTORS DRILLING METHOD: 4 1/4" HSA 

LOCATION: PONTIAC. MICHIGAN CRA SUPERVISOR: D. SOUTTER 

{DL-37) 
Page I of I 

DEPTH 
ft. BGS STRATIGRAPHIC DESCRIPTION S REMARKS 

GROUNO SURFACE 

ELEV. 
ft. AMSL 

921.8 

MONITOR 
INSTALLATION 

SAMPLE 

< > 
PID 
[ppmj 

-2.5 

-5.0 

-7.5 

-10.0 

-12.5 

(15.0 

-17.5 

-20.0 

-22.5 

-25.0 

-27.5 

-30.0 

-32.5 

-35.0 

-37.5 

-40.0 

OL-CLAY. silty. little sand, trace gravel, low 
^ plasticity, medium Orown. moist, loam 

ML-SILT. clayey, some sand, trace gravel, 
very stiff, low plasticity, gray/prown. moist 

920.B 

CL-CLAY. silty. little sand, trace gravel, firm to 
very stiff, low plasticity, gray/brown, moist 

916.3 

- sand seam, medium grained (9.5-9.7) 

- medium gray, native material 

t^L-SILT, sandy, some gravel, little clay. hard, 
low piastiity. medium gray, moist 

89S.a 

SW-SANO, little silt, trace gravel, extremely 
dense, fine to coarse grained, well graded, 
medium Drown, moist to wet 

END OF HOLE ? 42.0ft BGS 

881.8 

879.8 

- t 

> 

;vAv 
Avv-w 
-
w 
.''-Vv 
AW 
AAv 
AA. 

AAv 
AAv 

' V V 

;vA> 
AA. 

i'X^x 

A'v 
\xi>x 

'"xi^x 

AA; 
k til ^ 

i-xUx' 
^ x^ 
xi'xi.xi 
J-xUx' 

„ »x my 
^ N# 

. tn t* 1 
^ x^ X0 

ii-xi^x 
l^xUx 

^ x^ 
^ X^-

x^ %•» 

BENTONITE 
CHIPS 

8" 0 
BOREHOLE 

X 

X 

2t 

20 

18 

13 

M 

s 

13 

8 

18 

24 

17 

8 

8 

80+ 

124+ 

98 

240 

225+ 

148 

103+ 

90 

NQ'^Er,: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE 

WATER FOUND ? STATIC WATER LEVEL J 

CHEMICAL ANALYSIS CI3> 

10.2 

8.9 

•3.4 

4.4 

5.5 

3.8 

7 

7.3 

8.2 

8.0 

1.3 

7.1 

2.8 

3.9 

4.8 

3.2 

3.7 

I.S 

0.1 

0 

0 



STRATIGRAPHIC AND INSTRUMENTATION LOG 
(OVERBURDEN) 

"PROJECT NAME: PONTIAC EAST ASSEMBLY ' HOLE DESIGNATION: BH-33-6 

PROJECT NUMBER: 7097 DATE COMPLETED: DECEMBER II. 1998 

CLIENT: GENERAL MOTORS DRILLING METHOD: 4 1/4" HSA 

LOCATION: PONTIAC, MICHIGAN CRA SUPERVISOR: D. SOUTTER 

(DL-38) 
Page I af I 

DEPTH 
ft. BGS 

-2.5 

-5.0 

-7.5 

-iO.Q 

-12.5 

^5.0 

-17.5 

-20.0 

-22.5 

-25.0 

-27.5 

-30.0 

-32.5 

-35.0 

-37.5 

STRATIGRAPHIC DESCRIPTION S REMARKS 

GROUND SURFACE 

CL-CLAY, siltv. some sana. littte gravel, firm to 
very stiff low plasticity, medium Drown, moist 

- little sand, dark gray 

- native material 

ML-SILT, some sand, trace gravel, hard, low 
plasticity, light brown, dry 

END OF HOLE @ 40.Qft 865 

ELEV. 
ft. AMSL 

922.1 

as/.a 

aaz.i 

MONITOR 
INSTALLATION 

.* « 

Vv 

^ y^ 

.W~xi 
^ s# y^ 

. ii ^ y^ y^ 

y^ y^ 

vv 
- V V 

vrv'i 
."t't' 
^_y^ y^ 

y^ 

kVV # y^ y^ 

-̂  y-^ y^ 

# y^ 

fc ^ y^ y^ 

# y-^ y^ 

_ l,x 

xU\y 
# y-^ y^ 

. ' ^ y* y^ 

- •v •*' 

^ y^ 

' # y^ y^ 

i'yi'y 
^ y^ y^ 

#• y^ y^ 

XyCx 
'\'Cx' # >« >.• ' - .• •.# 

. s, 

»_N» 
. " * 1 * 

SAMPLE 

m 
z 
2 

Ui 
I-< 
h-
1/1 

0ENTONITE 
CHIPS 

8" 0 
BOREHOLE 

ISS 

2SS 

3SS 

455 

555 

ess 

7SS 

ass 

A 
A 
A 

1255 

X 

20SS 

A 

< > 

19 

12 

9 

24 

9 

10 

108 

184 

100 

79 

78 

180 

119 

tea 

PID 
(ppm) 

0.1 

2.1 

1.9 

0.9 

2.2 

1.2 

1.9 

1.4 

0.9 

0.6 

0.2 

N£Ln MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE 

WATER FOUND ? STATIC WATER LEVEL I 

CHEMICAL ANALYSIS CZI> 



STRATIGRAPHIC AND INSTRUMENTATION LOG 
(OVERBURDEN) 

PROJECT NAME; GM TRUCK GROUP-RCRA INVESTIGATION HOLE DESIGNATION: BH-34-1 

PROJECT NUMBER; TG97 DATE COMPLETED; DECEMBER 4. 1998 

CLIENT; GENERAL MOTORS DRILLING METHOD; 4r HSA 

LOCATION; PONTIAC. MICHIGAN CRA SUPERVISOR; T. JOHNSON 

(DL-29) 
Page / of / 

DEPTH 
It. BGS 

STRATIGRAPHIC DESCRIPTION S REMARKS 

GROUND SURFACE 

ELEV. 
ft. 

SI6.4 

MONITOR 
INSTALLATION 

SAMPLE 

a: 
ai UJ 

h-< 
I— 

< > 
PID 

(ppniJ 

-2.5 

-5.0 

-7.5 

-10.0 

12.5 

-15.0 

-17.5 

-20.0 

-22.5 

-25.0 

-27.5 

C.O 

k32.5 

SAND (FILL), little Clay ana silt, trace 
yegetation (grass, roots), medium grained, 
poorly graded, light Drown, very moist 

- little to some clay 

CL-CLAY (TILL), little tine grained sand and 
silt, trace fine suDrounded gravel, stiff, slight 
plasticity, homogeneous, darK gray, moist 

- trace fine grained sand 

- very stiff 

- trace coarse suDangular gravel 

- little medium grained sand 
- firm 

- stiff 

912.B 

- trace to little fine subrounded gravel, very 
stiff 

- stiff 

- very stiff 

END OF HOLE @ 20.0ft BGS 
896.4 

fvfy.f/., 

Ss 
f ^ z * m. m. m 

a-0 
BOREHOLE 

0ENTONITE 
CHIPS 

2-0 SPLIT 
SPOON 

ISS 

2SS 

3SS 

4SS 

5SS 

8SS 

TSS 

8SS 

9SS 

loss 

10 

ir 

0.0 

0.0 

•0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

NG^FF: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE 

WATER FOUND ? STATIC WATER LEVEL J 



STRATIGRAPHIC AND INSTRUMENTATION LOG 
(OVERBURDEN) 

PROJECT NAME; GM TRUCK GRQUP-RCRA INVESTIGATION HOLE DESIGNATION: BH-34-2 

PROJECT NUMBER: 7097 DATE COMPLETED: DECEMBER 4. 1998 

CLIENT: GENERAL MOTORS DRILLING METHOD: 4K" HSA 

LOCATION: PONTIAC, MICHIGAN CRA SUPERVISOR: T. JOHNSON 

(DL-30) 
Page I of I 

DEPTH 
ft. BGS 

STRATIGRAPHIC DESCRIPTION S REMARKS 

GROUND SURFACE 

ELEV. 
ft. 

913.9 

MONITOR 
INSTALLATION 

SAMPLE 

cc 
LU 
CD 

D 
Z 

< > 
P[D 

(ppm) 

-2.5 

-5:0 

-7.5 

-10.0 

^tl2.5 

-15.0 

-17.5 

-20.0 

-22.5 

-25.0 

-27.5 

-30.0 

k32.5 

CLAY (FILL), some fine and medium grained 
sand, trace vegetation (grass, roots) and 
coarse sudrounded gravel, slight plasticity, 
banded orange brown, moist, oxidized 

- little medium grained sand 

CL-CLAY (NATIVE), little Silt, trace fine 
grained sand and fine subrounded gravel, soft 
to firm, slight plasticity, banded, brown, moist, 
oxidized 

- hard 

- trace coarse subrounded gravel 

- very stiff, brown gray 

9I0.J 

CL-CLAY (TILL), little Silt, trace fine grained 
sand and fine subrounded gravel, very stiff, 
low plasticity, homogeneous, dark gray, moist 

- stiff 

905.5 

- very stiff 

- mterbedded medium grained sand, very moist 

END OF HOLE @ 20.0ft BGS 
S93.9 

f V -v W wV' 

/y/z// 

8-0 
BOREHOLE 

BENTONITE 
CHIPS 

2"0 SPLIT 
SPOON 

ISS 

2SS 

3SS 

4SS 

5SS 

ass 

7SS 

8SS 

9SS 

loss 

NQT'^=:- MEASURING POINT ELzVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE 

WATER FOUND 2 STATIC WATER LEVEL I 

58 

32 

18 

13 

13 

28 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 



STRATIGRAPHIC AND INSTRUMENTATION LOG 
(OVERBURDEN) 

PROJECT NAME; GM TRUCK GROUP-RCRA INVESTIGATION HOLE DESIGNATION: BH-34-3 

PROJECT NUMBER: 7097 DATE COMPLETED: DECEMBER 3, 1998 

CLIENT: GENERAL MOTORS DRILLING METHOD: 4r HSA 

LOCATION: PONTIAC, MICHIGAN CRA SUPERVISOR: T. JOHNSON 

(DL-31) 
Page I of I 

DEPTH 
ft. BGS STRATIGRAPHIC DESCRIPTION 5 REMARKS 

GROUND SURFACE 

ELEV. 
ft. 

912.4 

MONITOR 
INSTALLATION 

SAMPLE 

UJ 
3 

< 
> 

PID 
(ppml 

-2.5 

-5.0 

-7.5 

-10.0 

^^•12.5 

-15.0 

-17.5 

-20.0 

-22.5 

-25.0 

-27.5 

-30.0 

^W2.5 

CLAY (FILL), little fine grained sand, trace siit. 
vegetation (grass, roots), and fine sutirounded 
gravel, low plasticity. Danded orange Prawn, 
moist, oxidized 

CL-CLAY (NATIVE), some fine grained sand, 
trace silt and fine suprounded gravel, stiff, 
slight plasticity. Panded. light Prown, very 
moist 

- very stiff 

CL-CLAY (TILL), little Silt, trace fine 
suprounded gravel, very stiff, low plasticity, 
homogeneous, dark gray, moist 

- some silt 

- little silt 

- some Slit 

- little siit and fine grained sand 

- hard 

END OF HOLE @ 20.0tt BGS 

908.6 

906.8 

392.4 

8-0 
BOREHOLE 

BENTONITE 
CHIPS 

2"0 SPLIT 
SPOON 

ISS 

2SS 

3SS 

4SS 

5S5 

8SS 

7SS 

ass 

9SS 

lOSS 

29 

24 

20 

22 

20 

20 

44 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

NOTES. MEASURING POINT ELEVATIONS MAY CHANGE: REFER TO CURRENT ELEVATION TABLE 
WATER FOUND J STATIC WATER LEVEL J 



STRATIGRAPHIC AND INSTRUMENTATION LOG 
(OVERBURDEN) 

PROJECT NAME: PONTIAC EAST ASSEMBLY HOLE HESTPNATIGN: BH-34-4 
PROJECT NUMBER: 7097 UATE COMPLETED: DECEMBER o. 1998 
CLIENT; GENERAL MOTORS DR-ULING METHOD: 4 4" hSA 
LOCATION: PONTIAC, MICHIGAN CRA SUPERVISOR: D. SOUTTER 

(OL-39) 
Page I at I 

DEPTH 
ft. BGS 

STRATIGRAPHIC DESCRIPTION S REMARKS 

GROUND SURFACE 

ELEV. 
ft. AMSL 

912.8 

MONITOR 
INSTALLATION 

* N* N*J 
r f, r«> 

. •» A * S* N* I 

.'-.'-a 
O >1^ 

SAMPLE 

m 
x 
D 
Z 

tu 

V> 

< > 
PID 

Ippm) 

-2.5 

-5.0 

-7.5 

-10.0 

=^12.5 

-15.0 

-17.5 

H-20.a 

r-22.5 

-25.0 

-27.5 

-30.0 

''^[^2.5 

OL-CLAY. silty. little sand, trace gravel, low 
plasticity, gray/brown, moist, loam 

CI-CLAY, siity. little sand, trace gravel, very 
stiff, low plasticity, gray/t3rown, moist 

CI-CLAY, silty, little sand, trace gravel, 
moderate plasticity, medium gray, moist to wet 

9IU 

9or.a 

- sand seam, dry (10,8-10.9) 

ENO OF HOLE @ 20.0ft BGS 
892.8 

VVAV' 
!.»f 

.uw 

vv-: . Vi ^ 

vVAV 
..vVJ 
vvAV 
vVvJ 

w\ i,\i • 
.uu 

vrc 

BENTONITE 
CHIPS 

8" 0 
BOREHOLE 

ISS 

2SS 

3SS 

453 

bSS 

ess 

7SS 

8SS 

9SS 

loss 

22 

13 

to 

10 

IS 

12 

36 

0.6 

1.5 

1.4 

1.3 

0.9 

I.S 

0.8 

0.4 

0.4 

0.3 

MGTE5,. MEASURING POINT ELEVATIONS MAY CHANGE: RE."ER TO CURRENT ELEVATION TABLE 

WATER FOUND 3 STATIC WATER LEVEL J 
CHE.viICAL ANALYSIS CD 



STRATI6RAPHIC AND INSTRUMENTATION L06 
(OVERBURDEN) Page tof i 

PROJECT NAME; GM TRUCK GROUP FACILITY HOLE DESIGNATION: MW-3-1 (A0I#74) 

PROJECT NUMBER: 7097 DATE COMPLETED: AUGUST 9. 2000 

CLIENT: GENERAL MOTORS CORPORATION DRILLING METHOD: AW HSA 

LOCATION: PONTIAC, MICHIGAN CRA SUPERVISOR: T.JOHNSON 

DEPTH 
ft. BGS STRATIGRAPHIC DESCRIPTION S REMARKS 

REFERENCE POINT (Top Ol Riser) 
GROUND SURFACE 

ELEV. 
(I. 

0.00 
0.00 

MONITOR 
INSTALLATION 

SAMPLE 

a: 
PID 
(ppm) 

-2.5 

-5.0 

r7.5 

-10.0 

hl2.5 

-15.0 

-17.5 

-20.0 

-22.5 

-25.0 

-27.5 

-30.0 

-32.5 

CONCRETE, gravel niixed. gray-white, 
\ competent 

SW/SP-SANDS (FILL), with gravels, trace silts, 
fragments concrete and asphalt, and clays, 
compact, fine with medium grained, well graded, 
dark Drown to orange-Drown, moist, fine, 
suDangular and suDrounded 
-no concrete and/or asphalt, organge-Drown, 
slightly oxidized 
-with Clays 

^ -olive-Drown to gray-Drown, very moist 
CL-SILTY CLAYS (NATIVE), trace fine, 
rounded gravels and fine grained sands, stiff, 
low plasticity Drown, moist, competent, slight 
oxidized silt/sand fractures <1/16" 
-slightly mottled, gray striations 

-.7 

-7.0 

SP-SANOS (NATIVE), trace silts, compact, fine 
to coarse grained gradation, poorly graded. 
Drown to olive-gray, wet 
-trace fine, rounded gravels 

CL-SILTY CLAYS (NATIVE), trace fine, 
rounded gravels and fine grained sands, stiff, 
low plasticity gray-Drown, moist, competent 
END OF HOLE S tS.Oft BGS 

/ 

-IL6 

-14.6 
-IS.0 

CONCRETE 

8-0 
BOREHOLE 
2"0 HELL 
CASING 

CEMENT 
BENTONITE 
GROUT 

BENTONITE 
CHIPS 

SANOPACK 

2"0 HELL 
SCREEN 

IGP 0.0 

2GP 

SCRFFN QETAll S 
Screened Interval; 

12.0 to lS.OIt BGS 
Length: 3.0it 
Diameter: 2" 
Slot Size: #iO 
Material: PVC 
Sand Pack: 

11.0 to I5.0ft BGS 
Material: Sand 

3GP 

0.0 

0.0 

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE 
WATER FOUND % STATIC WATER LEVEL | 



STRATIGRAPHIC AND INSTRUMENTATION LOG 
(OVERBURDEN) Page t at i 

PROJECT NAME: GM TRUCK GROUP FACILITY HOLE DESIGNATION: MW-31-1 (AOI #54) 

PROJECT NUMBER: 7097 DATE COMPLETED: AUGUST 9. 2000 

CLIENT: GENERAL MOTORS CORPORATION DRILLING METHOD: 4M" HSA 

LOCATION: PONTIAC. MICHIGAN CRA SUPERVISOR: T. JOHNSON 

DEPTH 
ft. BGS STRATIGRAPHIC DESCRIPTION S REMARKS 

REFERENCE POINT (Top of Riser) 
GROUND SURFACE 

ELEV. 
ft. 

0.00 
0.00 

MONITOR 
INSTALLATION 

SAMPLE 

PID 
Ippm) 

-2.5 

-5.0 

-7.5 

-10.0 

h-12.5 

-15.0 

-17.5 

•20.0 

-22.5 

^25.0 

-27.5 

-30.0 

^32.5 

\ 

SM-SILTY SANOS (FILL), with vegetation, 
trace fine rounded gravels and clays, loose, 
very fine and fine grained, poorly graded, dark 
black-brown, very moist 
SP-SANDS (FILL) Witti silts, trace slag and 
fine, rounded gravels, loose to compact, fine 
grained, poorly graded, black, very moist 
SW-SANOS (FILL), with fine and coarse 
rounded gravels, loose, coarse grained, well 
graded, orange-brown, very moist, oxidized 
-silt seam <r thick, heavily oxidized 

\ 

GW-6RAVEL5. with silts and trace fine grained 
sands compact, coarse, subrounded. well 
graded, orange to olive-gray, wet 
GP-GRAVELS (PEASTONE). with coarse and 
medium grained sands, dense to compact, 
rounded, poorly graded, black-gray, wet 

-fl 

-4.0 

-7.5 

-9.0 

-10.0 

GH-GRAVELS. with coarse grained sands, 
trace silts dense, fine and coarse, subrounded. 
well graded, black, wet. strong vegetative odor 

CL-SILTY CLAYS (NATIVE), trace fine, 
rounded gravels and fine grained sands, stiff. 
low plasticity, gray-brown, moist, competent 
END OF HOLE e 15.0ft BGS 

-14.0 

-IS.0 

CONCRETE 

8--0 
BOREHOLE 
2-0 WELL 
CASING 

CEMENT 
BENTONITE 
GROUT 

BENTONITE 
CHIPS 

SANOPACK 

2"0 WELL 
SCREEN 

IGP 0.0 

2GP 0.0 

3GP 

SCRFFN DFTAll S 
Screened interval: 

9.0 to M.Oft BGS 
Length: S.Oft 
Diameter: 2" 
Slot Size: #10 
Material: PVC 
Sand Pack: 

7.0 to 15.0ft BGS 
Material: Sand 

0.0 

NOTES; MEASURING POINT ELEVATIONS MAY CHANGE: REFER TO CURRENT ELEVATION TABLE 
WATER FOUND ^ STATIC WATER LEVEL | 



APPENDIX B 

LABORATORY ANALYTICAL DATA REPORTS 

(ONE COPY OF FULL ANALYTICAL DATA SET HAS BEEN PROVIDED TO U.S. EPA • 

ANALYTICAL DATA IS AVAILABLE FROM CRA UPON REQUEST) 

CRA7097(12) 



0 J / 30/19 99 16: 5 3 16.16845994:' CT8E PAGE 

CT8.E Environmental Services 

Page 4 of 4 GM Pontiac Truck &. Bus 

Sample: ' i;.-; /Composi 

Client;Sample::;: ^ptiims IT-iS-Carnp. , ' • ' Xocatiicin.; • •: 
COLLECTED: 03/19/1999 09:45 Project: 32 Soil Borings 

RECEIVED: 03/22/1999 : Sampled By: JY 

Reporting 

. •V: jpikt t : Regiiiatory. Detection Date/ ^ 

Test Description : Resu • yhi;;.•Rtcove^'s'ii.'T^ :;V ': Limit ..:vi Method • ,. Analy.5t 

TCLP VOLATILES SW-846 Method 1311 
TCLP Extraction Volatiles - - TCLP E.s|ractinn 03/22/99 WD 

Vinyl Chloride ND ing/t 86 0.2 0.01 SW.S46 MKI. 82608 03/26/99 PJC 

l.l-Dichloroethyiene ND nig/L 93 0.7 001 03/26/99 PJG 

Methyl Ethyl Ketone ND nig/L 80 200 0.1 03/26.'y'.> PJG 

Chloroform ND mg/L 101 6 0.01 03/26/99 PJG 

Carbon Tetrachloride ND mg/L 96 0,5 0.01 03/26/99 PJG 

1,2-Dichloroethane ND mg/L 91 0.3 0.01 03/26/99 PJG 

Benzene ND • mg/L 82 0.5 0.01 03/26/99 PJC 

Trichloroethene ND mg/L 75 0,5 0.01 03/26/99 PJG 

Tetrachloroethene ND mg/L 85 0.7 O.OI 03/26/99 PJC 

Chlorobenzene ND mg/L 96 100 tl.Oi 03/26/99 PJG 

1.4-Dichlorobenzenc ND mg/L 96 7.5 O.Ol 03/26/99 PJC 

TCLP SEMI-VQLATILES SW1311 
TCLP Semi-Volatilcs - • - TCLP E.strKCiioi\ 03/-22/99 WD 

p-Cresol & m-Cresol ND ;.M mg/L I 200 0.02 SW-846 Mid. 827(1C 03/25/99 JDS 

o-Cresol ND J.M mg/L 0 200 0.02 03/25/99 JDS 

Total Cresol ND J.M mg/L 1 2(Xl 0.06 03/25/99 JDS 

Hexachlorobenzene ND mg/L 47 0.13 0.02 03/25/99 JD.S 

Hexachloroethane ND mg/L 27 3 0.02 03/25/99 JD.S 

Nitrobenzene ND mg/L 30 2 0.02 03/25/99 JDS 

Pyridine ND mg/L 15 ,5 0.04 03/25/99 JDS 
2,4,6-Trichlorophcnol ND J.M mg/L 3 2 0.02 03/25/99 JDS 

2,4,5-Trichlorophenol ND J.M mg/L 3 400 0.02 03/25/99 JD.S 

2.4-Dinitrotoluene ND mg/L 24 0.13 0.02 03/25/99 JDS 
Hexachlorobiiiadiene ND mg/L 24 0.5 0.02 03/25/99 JDS 
Pcniachlorophenol ND J.M mg/L 12 100 0.02 03/25/99 JDS 

J.M - The result should be considered esdmiiied 
due 10 niairix inrcrference. 

ORGANIC PREPS 
TCLP Semi Volatiles Prep. - - - SW.846 Mid. 3510C 03/23/99 U 

ND Ki Non Detectable 

Project Manager ^ 

Jdsdn A. Asher 

All Solid/Soil .umplcs arc rcponed on 
dry wcighi basis unless oUienvise noied. 

Reported . 03/30/1999 

Certilicatjon Numbers: WU999959180: MUOCil; AKUST#048; ND R-081: MD #266: IN C-Ml-01 



03/jO/199'5 19:59 1616S459942 CTiE PAGE 04 

zlk 
age 3 of 4 

CT&E Environmontal Services Inc. 

GM Poniiac Truck & Bus 

Sample-
Client Sample: 
C:OLLEC:TED: 
RECEIVED: 

Drums 17-i33 Cdthp; 
•03/19/]9S>9 09:45 
03/22/1999 : 

Matrix: jV;' :Soil ; 7 Composite 
V:Ji-dcatldnr: : - - : 

Project: 32 Soil Borings 
Sampled By: JY 

Test Description .lilesuit . 

Reporting : 
/i: Spike Regulatory - .Detection; .• 

Unit.. Recovery Limit: Limit „• Method 
Date/. 
Analyst 

HAZARDOUS WASTE CHARACTERIZATION 
Corrosivity NC 

Ignitability NI 

sw-gao Mtd, 7.2.2 03/2ay99 JL 
NC = Non Corrosive 

SW-8i6 Mtd. 7.1 03/2J/99 WD 
Note: NI • Non Ignitable ri - Ignitable 
Capable, under standard temperature and pressure, 
of cau-ring fire tJuough friction, absorption of 
moi.sture. Or spontaneous chemical changes, and 
when ignited, burns so vjgorou,sly and persistemly 
(hat it creates a Inizard, 

Reactive Cyanide ND mg/kg 250 25 5!W-R.16 7,3.3.2 0.1/29/99 LS 
Reactive Sulfide ND nig/kp 500 50 SW-84() 7,3.4.2 03/29/99 LS 

IPHYSICAL PROPERTY ANALYSIS 
pH (laboratory) S,3 5.U. • (M SW.S46 Mid, 9015C 03/24/99 JL 

INORGANIC PREPS 
iCP Digestion (Silver) - - . SW-846 Mtd. 77«)A 03/24/99 WD 
ICP Digestion TCLP Metals - • - SW.846 Mtd. 30I0A 03/24/99 WD 

TCLP METAL ANALYSIS SW-846 Method 1311 
TCLP ACT 64 Metals - • . TCLP Fxiraction 03/22/99 WD 
Arsenic (ICAP) ND mg/L 110 5 0.02 SW.84d Mtd, 601 OB 03/24/99 JC 
Barium (ICAP) 0 . 92 ms/L 94 100 0,005 03/24/99 JC 
C,3dmium (ICAP) ND nig/L 91 I 0.02 03/24/99 JC 
Chromium, Total (ICAP) ND nig/L 91 5 0,05 03/24/99 JC 
Copper (ICAP) 0.07 mg/L 106 100 0,02 03/24/99 JC 
Lead (ICAP) ND mg/L 98 5 0,005 03/24/99 JC 
Mercury (Cold Vapor) 0, . 0044 mg/L 9t 0.2 0,fXl02 SW-846 Mtd, 7470A 03/29/99 SMM 
Selenium (ICAP) ND mg/L til 1 0,02 SW-846 Mtd. 60I0B 03/24/99 JC 
Silver (ICAP) ND mg/L 105 5 0.004 03/24/99 JC 
Zinc (ICAP) 0.66 mg/L 92 500 0,02 03/24/99 JC 

ND - Non Detectable All Solid/Soil /amplcs .ire repiirted Oil 

dry weight basis unless oihcrwi.sc noted. 

Reported. 03/30/] 999 

Cenirication Numbers: WI #999959180; MI #0021; AKUST#04a; ND R-081; MD #26,6; IN C-MI-(H 



03/50/1999 16:53 16168459942 CTiE ='AGE 03 

CT&E Environmental Servicas Inc. 

Page 2 of 4 GM Pomiac Track & Bus 

Sample: •. ;/ 9ll j 1-6585•: 'h /: Matrix: :/; :Gi>inposiie 
Client Sample: : . ..Drums 1-16 Gomp,. y Location: 
COLLECTED: 03/19/1999 09:30 Project: 32 Soil Borings 
RECEIVED; 03/22/1999 ; Sampled By: JY 

U'-; • y •.Reportihg . . 
1: Regulatory Deitictloii Date/ 

Test Description y : /Result ; : Unit /Recovery Limit •. / •Limit ; . Method Analyst 

TCLP VOLATILES SW-846 Method 1311 
TCLP Extraction Voiaiiles - - TCLP E.ttractii)n 03/22/Siy WD 

Vinyl Chloride ND mg/U 36 0.2 0,01 .5W.846 Mtd. 8260D 03/26/99 PiG 

1, l-Dichloroethylene NO ing/I. 93 0.7 tl.OI 03^26/99 PJG 

Methyl Ethyl Ketone ND ing/t 80 200 0.01 03/26/99 PJG 

Chloroform ND mg/L 101 6 OOl 03/'26/99 PJO 

Carbon Tetrachloride ND mg/L 96 0.5 O.Ol 0.V26/99 PJO 

1,2-Dichlorocthane ND mg/L 91 0.5 0.01 03/26/99 PJG 

Benzene ND mg/L 82 0.5 0.01 03/26/99 PJG 

Trichloroethene ND mg/L 75 0.5 0.01 03/26/99 PJG 

Tetrachiorocthcne ND mg/L 85 0.7 O.OI 03/26/99 PJO 

Clilorobenzene ND mg/U 96 too 0.01 03/26/99 PJG 

1,4-Dichlorobcnzcnc ND mg/L 96 7.5 0.01 03/26/99 PJG 

TCLP SEMI-VOLATILES SW13I1 
TCLP Semi-Volatiles - TCLP Eximction 03/22/99 WD 
p-Cresol & m-Crcsol ND J.M ntg/t. 1 200 0.(M SW.846 Mtd. 8270C 03/2.5/99 JDS 
o-Cresol ND l.M mg'L 0 200 0.02 03/25/99 JDS 
Total Crcsol ND ).M mg/L 1 200 0.06 03/25/99 JDS 
Hexachlorobcnzene ND mg/L 47 0.13 0.02 03/25/99 JDS 
Hexachloroethane ND nig/L 27 3 0.t.r2 03/25/99 JUS 
Nitrobenzene ND mg/L 30 2 0.02 03/25/99 JDS 
Pyridine ND mg/L 15 5 0.04 0.3/25/99 JDS 
2,4,6-TrichlorophenoI ND J.M mg/L 3 2 0.02 03/25/99 JDS 
2,4,5-Trichlorophenol ND J.M mg/L 3 400 0.02 03/2.5/99 JDS 
2,4-Dinitrotoluenc ND mg/L 24 0.13 0.02 03/25/99 JDS 
Hcxachlorobutadienc ND ing/L 24 0.5 0.02 03/25/99 JD.S 
Pcntachlorophenol ND J.M mg/L 12 100 0.tl2 0'3/25/99 JD.5 

J,M • The result should be coii.'.idered eslimaicti 

due 10 matri.s interference. 

ORGANIC PREPS 
TCLP Semi Voiaiiles Prep. SW-846 Mul. 35IOC 03/23/y'J U 

ND = Non Detectable 

Project Mana 

.^son A. Asher 

AM Solid/Soil samples are reported on 

dry weight ha.si.s unless otherwise iioied. 

Reported : 03/30/1999 

Certific.iiion Numbers: WI #9999.59180; MI #0021: AKUSTWR; NDR-OSl: MD #266; IN C-MI-01 



0::;/3G/199y 16:53 16168459942 CT8E PAGE 02 

CT&E Environmental Services Inc. 

'Page 1 of 4 GM Pontiac Tmck &. Bus 

Sample: . ; ;:9.i: 131-6585; " Matrix;;^ Sod.;:: ' / Composite , 
Client Sample;.. :Dmrns;l^f.6 Coitip Location ir': 
COLLECTED: 03/19/1999 09:30 Project: 32 Soli Borings 
RECEIVED: 03/22/1999 : Sampled By: JY 

Reporting 
Spike Regulatory Detection Date/ 

Test Description Unit Recovery i Liniil (• Limit: i ( Method Analyst 

HAZARDOUS WASTE CHARACTERIZATION 
Corrosiviiy NC S.ll. - .SW.S44 M«J. 7.2.2 03/24/99 JL 

NC = Non Corrtx^ivr 
Ignitability NI • - SW-84rtMtd. 7.1 03/24/99 WD 

Note. Nl - Non Ignitabic /1 - Igniiable 

C.tpablc, untler .ttantlArd tempcriiurc intl pressure. 

of causing fire through friction, absorptitrn of 

moisture, or spontaneous chemical changes, xntl 

when igniictl, burns SO vigorously antJ persisietllly 

that it creates a hnzard. 
Reactive Cyanide ND mg/lte 250 2.5 SW.846 7.3..5.2 03/29/99 L.S 
Reactive Sulfide ND ms/kg 500 50 SW.846 7.3.4.2 03/29/99 LS 

PHYSICAL PROPERTY ANALYSIS 
pH (laboratory) 7.3 S.tl. • 0.1 SW.846 Mid. 90450 03/24/99 JL 

INORGANIC PREPS 
ICP Digesiion (Silver) - . . SW.846 Mid. 77Cm 03/24/99 WD 
ICP Digestion TCLP Metals - - SW.,S46 Mid. 3niOA 03/24/99 WD 

TCLP METAL ANALYSIS SW.846 Method 1311 
TCLP ACT fi'f Metals - - TCLP H.slraciion 03/22/99 WD 
Arsenic (ICAP) ND mg/L 110 5 0.02 SW.846 Mid. 60.t0h 03/24/99 JC 
Barium (ICAP) 0.92 mj/L 94 100 0.005 03/24/99 JC 
Cadmium (ICAP) 0.007 ing/L 91 I 0.00! 03/24/99 JC 
Chromium, Total (ICAP) ND mg/L 91 5 0.05 03/24/99 JC 
Copper (ICAP) ND mg/L lOf) 100 0.02 0.3/24/99 JC 
Lead (ICAP) ND mg/L 98 5 0.03 0.3/24/99 JC 
Mercury (Cold Vapor) ND mg/L 91 0.2 0.0002 .SW-R46 Mtd. 7470A 03/29/99 SMM 
Selenium (ICAP) ND mg/L 111 1 0.03 ^^-846 Mtd. 60I0D 03/24/99 JC 
Silver (ICAP) ND mg/L 105 5 0.003 03/24/99 JC 
Zinc (ICAP) 0.31 mg/L 92 500 0.02 03/24/99 JC 

ND = Non Detectable All Soiitl/.Snil .samples arc reponet) on 

dry weigh( biisis U(ilc.'!,'i otherwise noted. 

Reported : 03/30/J 999 

Cenificaiitjn Numbers; WI #999959180: MI #0021; AKUST#048; ND R-081: MO #266; IN C-MI-01 
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D.l Phase I: Soil Investigation 

D.2 Phase II: Perched Groundwater Investigation 
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CONESTOGA-ROVERS & ASSOCIATES 
11100 Metro Airport Center Drive 
Suite #160, Romulus, Michigan 48174 

TELEPHONE: (734)942-0909 

FACSIMILE: (734)942-1858 

MEMORANDUM 

TO: 

FROM: 

RE: 

Scott Green 

Paul Wiseman/tin/12/Det. 

Data Quality Assessment and Validation for Soil Samples Collected from 
the CM Truck Group Site in Pontiac, Michigan 

REF. NO.: 7097 

DATE: February 26,1999 

The following details a quality assessment and validation of the analytical data resulting from the 
. November 30, 1998, collection of 16 soil and two (2) water samples from the General Motors (GM) Truck 
Group Site in Pontiac, Michigan. The samples identified in Table 1 were selectively analyzed for 
polychlorinated biphenyls (PCS) and target analyte list (TAL) inorganics. Sample analysis was completed 
at Columbia Analytical Services, Kelso, Washington facility (CAS) in accordance with the methodologies 
presented in Table 2. The quality control criteria used to assess the data were established by the methods 
and the quality assurance project plan (QAPP).' 

^ Holding Time Period and Sample Analysis 

The holding time periods are presented in Table 3. The samples, as indicated by the sample collection, 
extraction and analysis dates on the chain-of-custody forms and analytical reports provided by CAS, were 
prepared and analyzed within the required holding time periods. 

Initial Calibration 

Initial calibration data were used to demonstrate that each instrument was capable of generating acceptable 
quantitative data. Initial calibration criteria for PCB analyses requires that five (5) calibration standards be 
analyzed with a percent relative standard deviation (RSD) of the calibration factors for each compound of 
20 percent of less If the percent RSD exceeds 20 percent, a linear regression curve may be used if the 
correlation efficient is greater than or equal to 0.990. The initial calibration percent RSD criteria were met 
indicating the instruments were capable 'T acceptable performance prior to analysis. 

The calibration criteria for inorganic analyses require that a specific number of standards be analyzed. The 
initial calibr.ition is verified with an initial calibration verification (ICV) standard. The initial calibration 
and iC\' acceptance criteria were met indicating the instruments were capable of acceptable performance 
prior to a^aiv^l^ 

A|)plK .iiiMM , .1 ,|u.ilit\ .(..suraiK r crileri.i w.i., ^ unsistent with "USfO'A L.'onlrat 1 l.-ihoratory I'rw^r.ini Nalion.ii 

' •""I' iin. s I.a t )r>j;,iiiie Data Review", l-!'A-54()/R-94/()12, l-'elirii.arv I'MM ,ind "USI-.l'A ( "onlraci 

\.iiiiin,il i iinetuin.il < .iiuielmes lor Inorg.inic Review", I'i'A-S4(>/R-M4/mt, t elini.iiv 
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Continuing Calibration 

To ensure that each instrument was capable of producing acceptable quantitative data over the analysis 
period, routine checks upon the instrument calibrations were performed. Continuing calibration 
acceptance criteria for PCB analysis required that compound response meet a maximum percent difference 
from the true value. The continuing calibration verification data were within the acceptance criteria. 

Continuing calibration criteria for inorganic analyses were evaluated against the same criteria used for 
assessing the initial calibration data. The continuing calibration verification data were within the 
acceptance criteria. 

Method Blank Samples 

Contamination of samples contributed by laboratory conditions or procedures was monitored by 
concurrent preparation and analysis of method blank samples. The meth(xi blank samples were reported to 
be free from detectable concentrations of target analytes, indicating no laboratory-attributable 
contamination occurred. 

Inductively Coupled Plasma Interference Check Sample Analysis 

To verify that proper inter-element and background correction factors had been established by the 
laboratory for metals analyses, the inductively coupled plasma interference check sample data was 
monitored at the beginning and end of each analytical sequence. The data were within the established 
acceptance criteria. 

Laboratory Control Sample Analysis 

The laboratory control sample (LCS) analyses served as a monitor of the overall performance of all steps in 
the organic and inorganic analyses. The LCS analytes met the established control limit criteria. 

Surrogate Compound Percent Recoveries 

Individual sample performance for the organic analyses was monitored by assessing the results of 
surrogate compound percent recoveries. The surrogate percent recovery acceptance criteria was met for all 
samples 

Matrix Spike Analysis - Inoreanic Analv.ses 

Matrix spike samples were monitored to determine the effects of sample matrix on the laboratories 
tiigestion and measurement methods. The inorganic matrix spike recoveries were within acceptance 
criteria, 

Uuplicale Sample Analyses - Inorganic Analyses 

I hr laboralorx' precision of matrix-specific metals methods was monitored by the analyses of duplicatej 
•samples 1 hr duplicate relative percent difference (RPD) data were within the acceptance criteria. 
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Matrix Spike/Matrix Spike Duplicate Percent Recoverips - PCB Analyses 

To assess the long term accuracy and precision of the analytical methods on various matrices, matrix 
spike/matrix spike duplicate (MS/MSD) percent recoveries and the RPD of the recoveries were 
determined. The MS/MSD percent recovery and RPD acceptance criteria were met for the PCB analyses. 

Sample Quantitation 

Sample analysis for TAL inorganics and PCB resulted in several analytes or compounds reported below the 
laboratory's method reporting limit (MRL) but above their method detection limit (MDL). These results 
were identified by the laboratory with a "J" flag and should be coitsidered'as estimated values. 

Field Quality Assurance/Oualitv Control 

The field quality assurance/quality control consisted of two (2) field equipment blanks samples, and two (2) 
field duplicate sample sets. . 

To asses.s the efficiency of field decontamination procedures, two (2) equipment blank samples 
(W-7097-113098-TJ-009 and W-7097-113098-TJ-017) were collected and analyzed for PCB and TAL 
inorganics and TAL metals respectively. A number of the TAL Metals were reported detected in the two (2) 
equipment blank samples. Although these concentrations cannot be directly correlated to soil 
concentrations, all values were 1,000 times less than the reported data for subsequent samples indicating no 
appreciable impact. The remaining analytes were reported as not detected in the equipment blanks. 

Overall precision for the sampling event and laboratory procedures was monitored using the results of the 
field duplicate sample sets. Table 4 summarizes the results of the detected analytes in the field duplicate 
sample sct.s. The data indicate that an adequate level of precision was achieved for the sampling event. 

0\ erall Assessment 

fhe data were found to exhibit acceptable levels of accuracy and precision, based on the provided 
mtormation, and may be used with the qualifications noted. 



TABLE 1 

SAMPLE IDENTinCATION NUMBERS 
GM TRUCK GROUP SITE 

PONTIAC, MICHIGAN 

SS-7097^113098-TJ-001 
SS-7097-113098-TJ-002 
SS-7097-113098-TJ-003 
SS-7097-113098-TI-004 
SS-7097-113098-TJ-005 
SS-7097-113098-TJ-006 
SS-7097-113098-TJ-007 
SS-7097-113098-TJ-008 

W-7097-113098-TJ-009 

SS-7097-113098-TJ-010 

SS-7097-113098-TJ-012 

SS-7097-113098-TJ-013 
SS-7097-113098-TJ-014 
SS-7097-113098-TJ-015 
SS-7097-113098-TJ-016 

W-7097-113098-TJ-017 
SS-7097-113098-TJ-018 

i: I a, 



TABLE 2 

SUMMARY OF ANALYTICAL METHODS 
GM TRUCK GROUP SITE 

FONTIAQ MICHIGAN 

Parameter Method 

Polychlorinated biphenyls • 

TAL Inorganics 

Aluminvun 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Tt>tal Cyanide 

. Vanadium 

Zinc 

SW-846 80821 

SW-846 601QB 

SW-846 6020 

SW-846 6020 

SW-846 6010B 

SW-846 6020 

SW-846 6020 

SW-846 6010B 

SW-846 6010B 

SW-846 6020 

SW-846 6020 

SW-846 6010B 

SW-846 6020 

SW-846 6010B 

SW-846 6010B 

SW-846 7471A/7470A 

SW-846 6020 

SW-846 6010B 

SW-846 6020 

SW-846 6020 

SW-846 6010B 

SW-846 6020 

SW-H46 9010B 

SW-846 601 OB 

SW-846 60108 

' "Tcsi MCIIKKI- It.r nvnlunlmH Si)lid Waste, Physicni/Chemical Methods," SW-846, 3rd lidiiion, and promulgated 
updates, Nitvi'inher 1986. 



TABLES 

HOLDING TIME PERIODS 
CM TRUCK GROUP SITE 

PONTIAC, MICHIGAN 

Analysis 

PCB 

TAL Inorganics -

Metals (except Mercury) 

Mercury 

Total Cyanide 

Holding Time Period 

14 days (soil)/ 7 days (water) from sample collection to 
extraction 
40 days from extraction to completion of analysis 

180 days from sample collection to completion of 
analysis 

28 days from sample collection to completion of 
analysis 

14 days from sample collection to completion of 
analysis 
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TABLE 4 

SUMMARY OF DETECTED ANALYTES IN HELD DUPUCATE SAMPLE SETS 
GM TRUCK GROUP SITE 

PONTIAC, MICHIGAN 

Parameter Investigative Sample Duplicate Sample RPD 

SS-7097-113098-TJ-004 SS-7097-113098-TJ-005 
TAL Metals 

Aluminum 6,930 5,600 21 
Antimony 0.06 0.05 18 
Arsenic 4.5 5.1 13 
Barium 33 28 16 
Beryllium 0.25 0.25 0 
Cadnuum 0.20 0.19 5.1 
Calcium 73,700 86,800 16 
Chromium 12 9 29 
Cobalt 4.76 5.04 5.7 
Copper 9.6 11.1 14 
Iron 12,700 10,600 18 
Lead 5.26 5.87 11 
Magnesium 22,100 23,900 7.8 
Manganese 307 261 16 
Nickel 13.1 14.7 12 
Potassium 1,300 960 30 
Selenium OAf 0.4 J 0 
Silver 0.03 0.03 0 
Sodium 196 208 5 9 
Thallium 0.16 0.18 12 
Vanadium 19 16 17 
Zinc 37 30 

X / 

21 
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TABLE 4 

SUMMARY OF DETECTED ANALYTES IN HELD DUPLICATE SAMPLE SETS 
GM TRUCK GROUP SITE 

PONTIAC, MICHIGAN 

Parameter Investigative Sample Duplicate Sample RPD 

SS-7097-113098-TJ-013 SS-7097-113098-TJ-014 
TAL Metals 

Aluminum 5,100 6,140 19 
Antimony 0.10 0.12 18 
Arsenic 5.3 4.9 7.8 
Barium 30 39 26 
Beryllium 0.36 0.45 22 
Cadmium 0.53 0.31 52 
Calcium 104,000 116,000 11 
Chromium 16 19 17 
Cobalt 4.33 3.93 10 
Copper 12.3 11.2 9.4 
Iron 10,500 9,540 10 
Lead 8.30 9..57 14 
Majz;nesium 22,500 20,300 10 
Manganese 439 382 14 
Nickel 15.1 13.1 14 
Potassium 710 830 16 
Selenium ' 0.6 0.6 0 
Sodium 568 597 5.0 
Thallium 0.20 0.13 42 
\'anadium 17 • • 18 5.7 
Zinc 37 32 14 

RPD - Rflntive Percent Difference 
J - TIH' associated numerical value is an estimated quantity. 



CONESTOGA-ROVERS & ASSOCIATES TELEPHONE: (734)942-0909 
11100 Metro Airport Center Drive 
Suite#160, Romulus, Michigan 48174 FACSIMILE: (734)942-1858 

MEMORANDUM 

To: Scott Green REF.NO.: 7097 

FROM: Mary Cameron/lr/13/Det. DATE: April 6,1999 

RE: Data Quality Assessment and Validation for SOU Samples Collected from 
the GM Truck Group Site in Pontiac, Michigan 

The following details a quality assessment and validation of tiie analytical data resulting from tite 
December 1,1998 collection of four (4) soil and one (1) water sample from the General Motors (GM) Truck 
Group Site in Pontiac, Michigan. The samples identified in Table 1 were analyzed for target compound list 
(TCL) volatile organic compounds (YOG); TCL semi-volatile organic compoimds (SVOC); polydilorinated 
biphenyls (PCB); and target analyte list (TAL) inorganics. Sample analysis was completed at Columbia 
Analytical Services, in Kelso, Washington (CAS) in accordance with the methodologies presented in 
Table 2. The quality control criteria used to assess the data were established by the me^ods and the quality 
assurance project plan (QAPP).^ 

Holding Time Period and Sample Analysis 

The holding time periods are presented in Table 3. The samples, as indicated by tiie sample collection, 
extraction and analysis dates on the chain-of-custody forms and analytical reports provided by CAS, were 
prepared and analyzed within the required holding time periods. 

Gas Chromatographv/Mass Spectrometer Mass Calibration (Irrstrument Performance Check) 

To ensure adequate mass resolution, identification, and to some degree, sensitivity; the performance of each 
gas chromatography/mass spectrometer (GC/MS) instrument used for TCL VOC and TCL SVCX: analyses 
was checked at the beginning of each 12-hour period using bromofluorobenzene (BFB) and 
decafluorotriphenylphosphine (DFTPP), respectively. The results of all instrument performance checks 
were within the acceptcmce criteria, indicating acceptable instrument performance. 

Initial Calibration 

Initial calibration data were used to demonstrate that each irritrument was capable of generating acceptable 
quantitative data. Irutial calibration criteria for TCL VOC, SVOC and PCB analyses required that all 
compounds meet a method-specific minimum mean response factor (RF) and maximum percent relative 
standard deviation (%RSD). The initial calibration data for TCL VOC, SVOC and PCB analyses were within 
the acceptance criteria indicating the instruments were capable of generating acceptable quantitative data 
prior to analysis. 

Application of quality assurance criteria was consistent with "USEPA Contract Laboratory Program National 
Functional Guidelines for Organic Data Review", EPA-540/R-94/012, February 1994 and "USEPA Contract 
Laboratory Program National Functional Guidelines for Inorganic Review", EPA-540/R-94/013, February 1994. 
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Initial Calibration (Cont'd) 

The calibration criteria for inorganic analyses requires a specific number of standards be anal5rzed with a 
correlation coefficient of >0.995. The initial calibration verification (ICV) results must fall within the 
percent recovery control limits of 80-120 percent for mercury and 90-110 percent for the remaining 
TAL metals and cyanide. The initial calibration acceptance criteria were met indicating the instruments 
were capable of generating acceptable quantitative data prior to analysis. 

Continuing Calibration-

To ensure that each instrument was capable of producing acceptable quantitative data over tiie analysis 
period, routine checks upon the instrument calibrations were performed. Continuing calibration 
acceptance criteria for TCL VOC, SVOC and PCB analyses required tiiat compoimds meet a method-specific 
minimum RF and maximum percent difference (%D) between the initial calibration mean RF and the 
continuing calibration RF. The continuing calibration verification data were within the acceptance criteria. 

Continuing calibration criteria for inorganic analyses were evaluated against the same criteria as used for 
assessing the initial calibration data. The continuing calibration verification data were within the 
acceptance criteria. 

Method Blank Samples 

Contamination of samples contributed by laboratory conditions or procedures was monitored by 
concurrent preparation and analysis of method blank samples. The samples presented in Table 4 should^^ 
qualified due to laboratory contamination. The remaining method blank samples were reported to be free 
from detectable levels of target analytes, indicating no laboratory-attributable contamination occurred. 

Inductively Coupled Plasma Interference Check Sample Analysis 

To \'erify that proper inter-element and background correction factors had been established by the 
laboratory for metals analyses, the inductively coupled plasma interference check sample data was 
monitored. The data were within the acceptance criteria. 

Laboratory Control Sample Analysis 

The laboratory control sample (LCS) analyses served as a monitor of the overall performance of afi steps in 
the organic and morganic analyses. The LCS percent recoveries were within the laboratory control limits, 
indicating that an acceptable level of overall performance was achieved. 

Surrogate Compound Percent Recoveries (Surrogate Recoveries) 

Individual sample performance for the organic analyses was monitored by assessing the results of 
surrogate compound percent recoveries. The surrogate recovery acceptance criteria was met for all 
samples. 
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Matrix Spike Analysis - Inorganic Analyses 

Matrix spike samples were monitored to determine tiie effects of sample matrix on the laboratories 
digestion and measurement medrods< The inorganic matrix spike recoveries were within acceptance 

criteria. 

Duplicate Sample Analyses - Inorganic Analyses 

The laboratory precision of matrix-specific metals mettiods was monitored by the analyses of duplicate 
samples. The duplicate relative percent difference (RPD) data were within the acceptance criteria. 

Matrix Soike/Matrix Spike Duplicate Percent Recoveries - Organic Analyses 

To assess the long term accuracy and precision of the analytical methods on various matrices, matrix 
spike/matrix spike duplicate (MS/MSD) percent recoveries and tiie RPD of the recoveries were 
determined. The MS/MSD percent recoveries and RPDs were met for all analyses. 

Internal Standard Summaries 

Overall instrument stability and performance for the TCL VOC and TCL SVQC analyses was monitored 
using internal standard peak area and retention time data. The TCL VOC and TCL SVOC internal standard 
and retention time data were within the acceptance criteria. 

Sample Quantitation 

Sample analysis for TAL inorganics resulted in several analytes or compounds reported below the 
laboratory's method reporting limit (MRL) but above their method detection limit (MDL). These results 
were identified by the laboratory with a "J" flag and should be considered estimated values. 

Field Quality Assurance/Quality Control 

The field quality assurance/quality control consisted of one (1) field blank (rinsate) sample, and one (1) trip 
blank sample. 

To assess the efficiency of field decontamination procedures, one (1) rinsate sample (W-7097-120198-TJ-023) 
was collected and analyzed for all parameters. Several compovmds were detected in the rinsate blank but 
the associated sample results were either ten (10) times higher or reported as non-detect. No qualification 
was required. No additional targeted analytes were reported as detected in the rinsate sample. 

To monitor potential cross-contamination of VQC during aqueous sample transportation and storage, a trip 
blank was submitted to the laboratory for VQC analysis wiffi each shipping cooler. No target analytes were 
reported as detected in the trip blank sample. 

(Dverall Assessment 

I The data were found to exhibit acceptable levels of accuracy and precision, based on the provided 
i:nformation, and may be used with the qualificatioits noted. 



TABLE 1 

SAMPLE IDENTinCATION NUMBERS 
GM TRUCK GROUP SITE 

PONTIAC, MICHIGAN 

• S-7097-120198-TJ-019 
S-7097-120198-T7-020 
S-7097-120198-17-021 
S-7097-120198-17-022 
W-7097-120198-I7-023 

7097M-13-T1D 



TABLE 2 

SUMMARY OF ANALYTICAL METHODS 
GM TRUCK GROUP SITE 

PONTIAQ MICHIGAN 

Parameter 

TCLVOC 

TCLSVOC 

Polychlorinated biphenyls (PCB) 

TAL Inorganics 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Total Cyanide 

Vanadium 

Zinc 

Method 

SW-846 5035/8260B1 

SW-846-8270 

SW-846 8082 

SW-846 6010B 

SW-846 6020 

SW-846 6020 

SW-846 6010B 

SW-846 6020 

SW-846 6020 

SW-846 6010B 

SW-846 6010B 

SW-846 6020 

SW-846 6020 

SW-846 6010B 

SW-846 6020 

SW-846 6010B 

SW-846 6010B 

SW-846 7471A/7470A 

SW-846 6020 

SW-846 6010B 

SW-846 6020 

SW-846 6020 

SW-846 6010B 

SW-846 6020 

SW-846 9010B 

SW-846 6010B 

SW-846 6010B 

1 "Test Methods for Evaluating Solid Waste, Physical/Chemical Methods", SW-846,3rd Edition, and promulgated 
updates, November 1986. 

7097M-I3-'n:D 



TABLES 

HOLDING TIME PERIODS 
CM TRUCK GROUP SITE 

PONTIAQ MICHIGAN 

Analysis 

TCLVOC 

TCLSVOC,PCB 

TAL Inorganics -

Metals (except Mercury) 

Mercury 

Total Cvanide 

Holding Time Period 

- 48 hours (soil) from sample collection to extraction 
- 14 days (soil) from sample extraction to analysis 
- 14 days (water) from sample collection to completion of 

analysis 

- 14 days (soil), 7 days (water) from sample collection to 
extraction 

- 40 days from extraction to completion of analysis 

- 180 days from sample collection to completion of 
analysis 

- 28 days from sample collection to completion of 
analysis 

- 14 days from sample collection to completion of 
analysis 

7097M-13-T3D 



TABLE 4 

SUMMARY OF QUALIFIED SAMPLE DATA DUE TO 
METHOD BLANK CONTAMINATION 

GM TRUCK GROUP SITE 
PONTIAC, MICHIGAN 

Analysis 

TAL inorganics 

Parameter 

Antimony 

Selenium 

Associated Samples 

S-7097-120198-T7-019 

S-7097-120198-I7-020 

S-7097-120l98-Tf-021 

S-7097-120198-TI-022 

S-7097-120198-17-021 

Qualified^ 
Sample Result (pglkg) 

U (0.1) 

U(O.l) 

u (0.1) 

U (0.1) 

U(0.7) 

' The parameter should be qualified for the listed samples as: 

^parL'thlJfs.^^^^'^ quantitation limit i 

7097M-13-T4D 



CONESTOGA-ROVERS & ASSOCIATES TELEPHONE: (734)942-0909 
11100 Metro Airport Center Drive 
Suite #160, Romulus, Michigan 48174 FACSIMILE: (734)942-1858 

To: Scott Green REF.NO.: 7097 

FROM; Mary Caineron/k/14/DeL DATE: May 24,1999 

RE; Data Quality Assessment and Validation for Soil Samples Collected from the RCRA 
Facility Investigation (RFI) at the GM Truck Group Site in Pontiac, Michigan 

The following details a quality assessment and validation of the analytical data resulting from the 
December 2,1998 collection of twelve (12) soil samples from the RCRA Facility Investigation (RFI) at 
General Motors (GM) Truck Group Site in Pontiac, Michigan. The samples identified in Table 1 were 
selectively analyzed for target compoimd list (TCL) or Appendix DC volatile organic compounds (VCXT); 
TCL or Appendix DC semi-volatile organic compounds (SVCX); polychlorinated biphenyls (PCB) and target 
analyte list (TAL) or Appendix IX inorganics. Sample analysis was completed at Columbia Anal3dical 
Services, in Kelso, Washington (CAS) in accordance with the methodologies presented in Table 2. The 
quality control criteria used to assess the data were established by the methods and the quality assurance 
project plan (QAPP).^ 

Holding Time Period and Sample Analvsis 

The holding time periods are presented in Table 3. The reported PCB results for samples 
S5-7097-120298-T7-024 and S-7097-120298-TJ-032, re-extracted on December 22,1998, should be disregarded. 
These samples were previously extracted within holding time and are qualified due to violation of 
surrogate percent recoveries. The re-extracted results confirmed the iiutial reported results. The remaiiung 
samples, as indicated by the sample collection, extraction and analysis dates on the chain-of-custody forms 
and analytical reports provided by CAS, were prepared and analyzed within the required holding time 
periods. 

Gas Chromatographv/Mass Spectrometer Mass Calibration (Instrument Performance Check) 

To ensure adequate mass resolution, identification, and to some degree, sensitivity; the performance of each 
gas chromatography/mass spectrometer (GC/MS) instrument used for TCL VOC and TCL SVOC analyses 
v;:as checked at the beginning of each 12-hour period using bromofluorobenzene (BFB) and 
decafluorotriphenylphosphine (DFTPP), respectively. The results of all instrument performance checks 
were within the acceptance criteria, indicating acceptable instrument performance. 

Application of quaUty assurance criteria was consistent with "USEPA Contract Laboratory Program National 
Functional Guidelines for Organic Data Review", EPA-540/R-94/012, February 1994 and "USEPA Contract 
Laboratory Program National Functional Guidelines for Inorganic Review", EPA-540/R-94/013, February 1994 
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Initial Calibration 

Initial calibration data were used to demonstrate that each instrument was capable of generating acceptable 
quantitative data. Initial calibration criteria for TCL VOC, SVOC and PCB analyses required that all 
compounds meet a method-specific minimum mean response factor (RF) and maximum percent relative 
standard deviation (%RSD). The initial calibration data for TCL VOC, SVCXZ and PCB analyses were widiin 
the acceptance criteria indicating the instruments were capable of generating acceptable quantitative data 
prior to analysis. 

The calibration criteria for inorganic analyses requires a specific number of standards be analj^ed with a 
correlation coefficient of ^.995. The initial calibration veritication (ICV) results must fall within the percent 
recovery control limits of 80-120 percent for mercury and 90-110 percent for the remaining TAL metals and 
cyaiude. The initial Ccilibration acceptance criteria were met indicating the instruments were capable of 
generating acceptable quantitative data prior to arvalysis. 

Continuing Calibration 

To ensure that each instrument was capable of producing acceptable quantitative data over the analysis 
period, routine checks upon the instrument calibrations were performed. Continuing calibration 
acceptance criteria for TCL VCXI, SVOC and PCB analyses required tiiat compotinds meet a method-specific 
minimum RF and maximum percent difference (%D) between the initial calibration mean RF and the 
continuing calibration RF. The continuing calibration verification data were within the acceptance criteria. 

Continuing calibration criteria for inorganic analyses were evaluated against the same criteria as used fo^^^ 
assessing the initial calibration data. The continuing calibration verification data were within the 
acceptance criteria. 

Method Blank Samples 

Contamination of samples contributed by laboratory conditions or procedures was monitored by 
concurrent preparation eind analysis of method blank samples. The samples presented in Table 4 should be 
qualified due to laboratory contamination. The remaining method blank samples were reported to be free 
from detectable levels of target analytes, indicating no laboratory-attributable contamination occurred. 

Inductivelv Coupled Plasma Interference Check Sample Analvsis 

To verify that proper inter-element and background correction factors had l^een established by the 
laboratory for metals analyses, the inductively coupled plasma interference check sample data was 
monitored. The data were within the acceptance criteria. 
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Laboratory Control Sample Analysis 

The laboratory control sample (LCS) analyses served as a monitor of the overall performance of all steps in 
the organic and inorganic analyses. The LCS percent recoveries were witiiin the laboratory control limits, 
indicating that an acceptable level of overall performance was achieved. 

Surrogate Compound Percent Recoveries (Surrogate Recoveries) 

Individual sample performance for ttie orgaiuc analyses was monitored by assessing the results of 
surrogate compound percent recoveries. The sample analyses that violated surrogate acceptance criteria 
are identified and qualified in Table 5. The remaining surrogate recovery acceptance criteria was met for all 
samples. 

Matrix Spike/Matrix Spike Duplicate Percent Recoveries - Organic Analyses 

To assess the long term accuracy and precision of the analytical methods on various matrices, matrix 
spike/matrix spike duplicate (1^/MSD) percent recoveries and the RPD of the recoveries were 
determined. The MS/MSD percent recoveries and RPDs were met for all analyses. 

Matrix Spike Analysis - Inorganic Analyses 

Matrix spike samples were monitored to determine the effects of sample matrix on the laboratories 
digestion and measurement methods. The inorganic matrix spike recoveries were within acceptance 
criteria. 

Duplicate Sample Analyses - Inorganic Analyses 

The laboratory precision of matrix-specific metals methods was monitored by the analyses of duplicate 
samples. The duplicate relative percent difference (RPD) data were within the acceptance criteria. 

internal Standard Summaries 

Overall instrument stability and performance for the TCL VOC and TCL SVOC analyses was monitored 
using internal standard peak area and retention time data. The TCL VOC and TCL SVOC internal standard 
and retention time data were within the acceptance criteria. 

Tentatively Identified Compotmds 

Laboratory analysis for TCL and Appendix IX VOC and SVOC included the identification of non-target 
compounds by conducting a forward library search against the EPA/NIST Mass Spectral Library. The 
identified non-target compounds were flagged by the laboratory with a "J". These compounds should be 
qualified as (NJ) tentatively identified compounds (TIC) with approximate concentrations. 

Sample Quantitation 

^^ample analyses resulted in several analytes or compounds reported below the laboratory's method 
^reporting hmit (MRL) but above their method detection limit (MDL). These results were identified bv the 

laboratory with a J flag and shoiild be considered estimated values. 
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Field Quality Assurance/Quality Control 

The field quality assurance/quality control consisted of one (1) field duplicate sample set. Overall precision 
for the sampling event and l^oratory procedures was monitored using ti\e results of tiie field duplicate 
sample set. Table 6 summarizes fiie results of the detected anal3rtes in die field duplicate sample set. The 
data indicate that an adequate level of precision was achieved-for the sampling event 

Overall Assessment 

The data were fovmd to exhibit acceptable levels of accuracy and precision, based on die provided 
information, and may be used with the qualifications noted. 



TABLE 1 

SAMPLE IDENTinCATION NUMBERS 
GM TRUCK GROUP SITE 

PONTIAC, MICHIGAN 

SS-7097-120298-TJ-024 
SS-7097-120298-TI-025 
SS-7097-120298-T7-026 
SS-7097-120298-'n-027 
55-7097-120298-17-028 
55-7097-120298-17-029 
5-7097-120298-17-030 

55-7097-120298-17-031 
5-7097-120298-17-032 

55-7097-120298-17-033 
5-7097-120298-17-034 

CRA 7CI97M-14-T1D 



TABLE2 

SUMMARY OF ANALYTICAL METHODS 
GM TRUCK GROUP SITE 
FONTIAQ MICHIGAN 

Parameter Method 

TCL VOC, Appendix DC VOC 

TCL SVOC, Appendix DC SVOC 

Polychlorinated biphenyls (PCB) 

TAL Inorganics, Appendix DC Inorganics 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Sulfide 

Tin 

Thallium 

Total Cyanide 

Vanadium 

Zinc 

SW-846 5035/8260B^ 

SW-846 8270C 

SW-846 8082 

SW-846 6010B 

SW-846 6020 

SW-846 6020 

SW-846 6010B • • 

SW-846 6020 

SW.846 6020 

SW-846 6010B 

SW-846 6010B 

SW-846 6020 

SW-846 6020 

SW-846 6010B 

SW-846 6020 

SW-846 6010B 

SW-846 6010B 

SW-846 7471A 

SW-846 6020 

SW-846 6010B 

SW-846 6020 

SW-846 6020 

SW-846 6010B 

SW-846 9030B 

SWW-846 6020 

SW-846 6020 

SW-846 9010B 

SW-846 6010B 

SW-846 6010B 

^ "Test Methods for Evaluating Solid Waste, Physical/Chemical Methods", SW-846,3"" Edition, and promulgated 
updates, November 1986. 
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TABLES 

HOLDING TIME PERIODS 
CM TRUCK GROUP SITE 

PONTIAC, MICHIGAN 

Analysis 

TCL VOC, Appendix IX VOC 

TCL SVOC, Appendix DC SVOC, 
PCB 

TAL and Appendix DC Inorganics 

Metals (except Mercury) 

Mercury 

Total Cyanide 

Sulfide 

Holding Time Period 

48 hours from sample collection to extraction 
14 days from sample extraction to analysis 

14 days (soil) from sample collection to extraction 
40 days from extraction to completion of analysis 

180 days from sample collection to completion of 
analysis 

28 days from sample collection to completion of 
analysis 

14 days from sample collection to completion of 
analysis 

7 days from sample collection to completion of 
analysis 

CRA 7097M-W--nD 



TABLE 4 

SUMMARY OF QUALIFIED SAMPLE DATA DUE TO 
METHOD BLANK CONTAMINATION 

GM TRUCK GROUP SITE 
PONTIAC, MICHIGAN 

Analysis . 

TAL Inorganics 

Parameter 

Selenium 

Associated Samples 

SS-7097-120298-TJ-024 

SS-7097-120298-17-025 

SS-7097-120298-T7-026 

SS-7097-120298-T7-027 

SS-7097-120298-17-028 

SS-7097-120298-T7-029 

S-7097-120298-T7-030 

SS-7097-120298-Tf-031 

S-7097-120298-17-032 

SS-7097-120298-T7-033 

S-7097-120298-TJ-034 

Qualified^ 
Sample Result (mglkg) 

U (1.0) 

U(1.0) 

U(0.7) 

U(1.0) 

U (1.0) 

U (0.8) 

U (0.5) 

U(0.7) 

U(0.5) 

U (0.6) 

U (0.6) 

' The parameter should be qualified for the listed samples as: 

U( ) - The analyte was analyzed for, but was not detected above the reported sample quantitation limit in 
parenthesis. 
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TABLES 

SUMMARY OF QUALIFIED SAMPLE DATA DUE TO 
VIOLATION OF SURROGATE PERCENT RECOVERY CRITERIA 

CM TRUCK GROUP SITE 
PONTIAQ MICHIGAN 

Analysis Parameter 

PCB Arodor 1016 

Arodor 1221 

Arodor 1232 

Arodor 1242 

Arodor 1248 

Arodor 1254 

Arodor 1260 

Associated Samples 

SS-7097-120298-T7-024 

S-7097-120298-I7-032 

Qualifier'^ 

UJ 
UJ 

' The analysis parameter results should be qualified for the assodat«l samples as: 

CRA 70<37M-H.T5D 



TABLE 6 
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SUMMARY OF DETECTED ANALYTIES IN FIELD DUPUiCATE SAMPLE SETS 
GM TRUCK GROUP SITE 

PONITAQ MICfflGAN 

Parameter (mglkg) 

TCI SVOC 

Phenanthrene 

Anthracene 

Fluoranthene 

Pyrene 

Benzo(a)anthracene 

Chrysene 

Benzo(b)fluoranthene 

Benzo(k)fluoranthene 

Benzo(a)pyrene 

Indeno( 1,2,3-cd)pyrene 

Ben2o(g,h,i)perylene 

Investigative Sample 

SS-7097-120298-17-024 

0.2 P 

0.05 J 

0.3 J 

0.3 

0.1 J 

0.2 J 

O.IJ 

0.1 J 

O.IJ 

0.08 J 

0.08 J 

Duplicate Sample 

SS-7097-120298-T7-025 

ND (0.3)3 

NfD(0.3) 

0.09 J 

0.09 J 

ND (0.3) 

ND (0.3) 

ND (0.3) 

ND (0.3) 

ND (0.3) 

ND (0.3) 

ND (0.3) 

RPDJ 

NC< 

NC 

110 

110 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

TAL Inorganics 

Aluminum 3,240 1,670 64 
Antimony 0.1 0.2 67 
Arsenic 4.4 2.1 71 
Barium 85 50 52 
Beryllium 0.26 0.21 21 
Cadmium 0.58 0.31 61 

CRA 7097M-14-T6D 



CONESTOGA-ROVERS & ASSOCIATES 
11100 Metro Airport Center Drive 
Suite #160, Romulus, Michigan 48174 

TELEPHONE: (734)942-0909 

FACSIIULE: (734)942-1858 

MEMORANDUMf»fe^^#^«^ 

TO: 

FROM: 

RE: 

Scott Green 

Mary Cameron/lr/lS/Det. 

REF. NO.: 7097 

DATE: May 24,1999 

Data Quality Assessment and Validation for Soil and Water Samples Collected 
from the RCRA Facility Investigation (KFI) at the CM Truck Group Site in 
Fontiac, Michigan 

The following details a quality assessment and validation of the aiialytical data resulting from the 
December 3,1998 collection of three (3) soil and one (1) water sample from the RCRA Facility Investigation 
(RFI) at the General Motors (GM) Truck Group Site in Fontiac, Michigan, The samples identified in Table 1 
were selectively analyzed for target compoimd list (TCL) or Appendix DC volatile organic compounds 
(YOG); TCL or Appendix DC semi-volatile organic compormds (SVOC); polychlorinated biphenyls (PCB); 
target analyte list (TAL) or Appendix DC inorganics and sulfide. Sample analysis was completed at 
Columbia Analytical Services, in Kelso, Washington (CAS) in accordance wi& the methodologies presented 
in Table 2. The quality control criteria used to assess the data were established by the methods and the 
quality assurance project plan (QAPP).^ 

Holding Time Period and Sample Analvsis 

The holding time periods are presented in Table 3. The samples, as indicated by the sample collection, 
extraction and analysis dates on the chain-of-custody forms and analytical reports provided by CAS, were 
prepared and analyzed within the required holding time periods. 

Gas Chromatography/Mass Spectrometer Mass Calibration (Instrument Performance Check) 

To ensure adequate mass resolution, identification, and to some degree, sensitivity; the performance of each 
gas chromatography/mass spectrometer (GC/MS) instrument used for TCL VOC and TCL SVOC analyses 
was checked at the beginning of each 12-hour period using bromofluorobenzene (BFB) and 
decafluorotriphenylphosphine (DFTPP), respectively. The results of all instrument performance checks 
were within the acceptance criteria, indicating acceptable instrument performance. 

Initial Calibration 

Initial calibration data were used to demonstrate that each instrument was capable of generating acceptable 
quantitative data. Initial calibration criteria for TCL VOC, SVOC and PCB analyses required that all 
compounds meet a method-specific minimum mean response factor (RF) and maximum percent relative 
standard deviation (%RSD). The initial calibration data for TCL VOC, SVOC and PCB analyses were within 

AppUcation of quality assurance criteria was consistent with "USEPA Contract Uboratory Program National 
Functional Guidelmes for Organic Data Review", EPA-540/R-94/012, February 1994 and "USEPA Contract 
Laboratory Program National Functional Guidelines for Inorganic Review", EPA-540/R-94/013, February 1994 
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Initial Calibration (Cont'd) 

the acceptance criteria indicating the instruments were capable of generating acceptable quantitative data 
prior to analysis. 

The calibration criteria for inorganic analyses requires a specific number of standards be analyzed with a 
correlation coefficient of ̂ .995. The initial calibration verification (ICV) results must fall within the percent 
recovery control limits of 80-120 percent for mercury and 90-110 percent for the remaining TAL metals and 
cyanide. The initial calibration acceptance criteria were met indicating tire instruments were capable of 
generating acceptable quantitative data prior to analysis. 

Continuing Calibration 

To ensure that each instrument was capable of producing acceptable quaiititative data over the analysis 
period, routine checks upon the instrument calibrations were performed. Continuing calibration 
acceptance criteria for TCL VOC, SVCXI and PCB analyses required that compounds meet a method-specific 
minimum RF and maximum percent difference (%D) ̂ tween the initial calibration mean RF and the 
continuing calibration RF. Continuing calibration verification data were within the acceptance criteria. 

Continuing calibration criteria for inorganic analyses were evaluated against the same criteria as used for 
assessing the initial calibration data. The continuing calibration verification data were within the 
acceptance criteria. 

Method Blank Samples 

Contamination of samples contributed by laboratory conditions or procedures was monitored by 
concurrent preparation and analysis of method blank samples. Several compounds were reported detected 
in the metals method blank. The associated sample results were reported as ten times higher than the 
method blanks therefore no qualification was required. The remaining method blank samples were 
reported to be free from detectable levels of target analytes, indicatirtg no laboratory-attributable 
contamination occurred. 

Inductively Coupled Plasma Interference Check Sample Analvsis 

To verify that proper inter-element and background correction factors had been established by the 
laboratory for metals analyses, the inductively coupled plasma.interference check sample data was 
monitored. The data were within the acceptance criteria. 

Laboratory Control Sample Analvsis 

The laboratory control sample (LCS) analyses served as a morutor of the overall performance of all steps in 
the orgaruc and inorganic analyses. The cyanide and TCL VOC LCS resulte exceeded the laboratory control 
limits. The associated samples were reported as non detect, therefore no qualification was required. The 
remaining LCS percent recoveries were within the laboratory control limits, indicating that an acceptable 
level of overall performance was achieved. 
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Surrogate Compound Percent Recoveries fSuirogate Recoveries) 

Individual sample performance for the organic analyses was monitored by assessing the results of 
surrogate compound percent recoveries. The surrogate recovery acceptance criteria was met for all 

samples. 

Matrix Soike /Matrix Spike Duplicate Percent Recoveries - Organic Analyses 

To assess the long term accuracy and precision of the analjrtical methods on various rratrices, matrix 
spike/ matrix spike duplicate (MS/MSD) percent recoveries and the RPD of the recoveries were 
determined. The MS/MSD percent recoveries and RFDs were met for all analyses. 

Matrix Spike Analysis - Inorganic Analyses 

Matrix spike samples were monitored to determine the effects of sample matrix on the laboratories 
digestion and measurement methods. The sulfide quantitation limit reported for sample 
W-7097-120398-TJ-037 should be qualified as an estimated (UJ) quantitation limit due to outlying matrix 
spike percent recovery. The remaining inorganic matrix spike recoveries were within acceptance criteria. 

Duplicate Sample Analyses - Inorganic Analyses 

The laboratory precision of matrix-specific metals methods was monitored by the analyses of duplicate 
samples. The duplicate relative percent difference (RPD) data were within ^e acceptance criteria. 

Internal Standard Summaries 

Overall instrument stability and performance for the TCL VOC and TCL SVOC analyses was monitored 
using internal standard peak area and retention time data. The TCL VOC and TCL SVOC internal standard 
and retention time data were within the acceptance criteria. 

Tentatively Identified Compounds 

Laboratory analysis for TCL and Appendix DC VOC and SVOC included the identification of non-target 
compounds by conducting a forward library search against the EPA/MIST Mass Spectral Library. The 
identified non-target compounds were flagged by the laboratory with a "J". These compounds should be 
qualified as (NJ) tentatively identified compounds (TIC) with approximate concentrations. 

Sample Quantitation 

Sample analyses resulted in several analytes or compoimds reported below the laboratory's method 
reporting limit (MRL) but above their method detection limit (MDL).. These results were identified by the 
laboratory with a "J" flag and should be considered estimated values. 
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Field Quality Assurance/Quality Control 

The field quality assurance/quality control consisted on one (1) field blank (linsate) san^le. To assess the 
efficiency of field decontamination procedures, one (1) linsate sample (W-7097-120398-17-037) was collected 
and analyzed for Appendix DC parameters and PCBs. Several compoimds were reported as detected in the 
field rinsate. The associated samples results for these compoimds were reported as non-detect, therefore no 
qualification was required. No additional targeted analytes were reported as detected in the rinsate sample. 

Overall Assessment 

The data were found to exhibit acceptable levels of accuracy and precision, based on the provided 
information, and may be used with the qualifications noted. 



TABLE 1 

SAMPLE IDENTIFICATION NUMBERS 
GM TRUCK GROUP SITE 

PONTIAC, MICHIGAN 

SS-7097-120398-TJ-035 
S-7097-120398-I7-036 
W-7097-120398-17-037 ' 
S-7097-120398-T7-038 

CRA7«7M.15--nD 



TABLE 2 

SUMMARY OF ANALYTICAL METHODS 
GM TRUCK GROUP SITE 

PONTIAQ MICHIGAN 

Parameter 

TCL VOC, Appendix DC VOC 

TCL SVOC, Appendix DC SVCX 

Polychlorinated biphenyls. .(PCB) 

TAL Inorganics, Appendix DC Inorganics 

Aliaminiam 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Sulfide 

Tin 

Thallium 

Total Cyanide 

Vanadium 

Zinc 

Method 

SW-846 5035/8260B^ 

SW-846 8270C • 

SW-846 8082 

SW-846 601GB 

SW-846 6020 

SW-846 6020 

SW-846 6010B 

SW-846 6020 

SW-846 6020 

SW-846 6010B 

SW-846 6010B 

SW-846 6020 

SW-846 6020 

SW-846 6010B 

SW-846 6020 

SW-846 6010B 

SW-846 6010B 

SW-846 7471A 

SW-846 6020 

SW-846 6010B 

SW-846 6020 

SW-846 6020 

SW-846 6010B 

SW-846 9030B 

SWW-846 6020 

SW-846 6020 

SW-846 9010B 

SW-846 6010B 

SW-846 6010B 

' "Test Methods for Evaluating Solid Waste, Physical/Chemical Methods", SW-846,3"^ Edition, and promulgated 
updates, November 1986. 
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TABLES 

HOLDING TIME PERIODS 
CM TRUCK GROUP SITE 
PONTIAC MICHIGAN 

Analysis 

TCL VOC, Appendix DC VOC 

TCL SVOC, Appendix DC SVCXZ, 
PCB 

TAL and Appendix DC Inorganics 

Metals (except Mercury) 

. Mercury 

Total Cyanide 

Sulfide 

Holding Time Period 

48 hours (soil) from sample collection to extraction 
14 days (soil) from sample extraction to analysis 

14 days (soil) from sample collection to extraction 
40 days from extraction to completion of analysis 

180 days from sample collection to completion of 
analysis 

28 days from sample collection to completion of 
analysis 

14 days from sample collection to completion of • 
analysis 

7 days from sample collection to completion of 
analysis 

aU 7097M-15-T3D 



CONESTOGA-ROVERS & ASSOCIATES TELEPHONE: (716) 297-6150 

2055 Niagara Falls Blvd., Suite Three FAX- (716) 297-2265 

Niagara Falls, NY 14304 

' 

TO: Paul Wiseman REF.NO.: 7097 

FROM: Paul McMahon/lr/1 DATE: Jime7,1999 

RE; Data Quality Assessment and Validation for Soil Samples Collected from 
the GM Truck Group Site in Fontiac, Michigan 

The following details a quality assessment and validation of the analytical data resulting from the 
December 4,1998 collection of five (5) soil samples from the General Motors (GM) Truck Group Site in 
Pontiac, Michigan. The samples identified in Table 1 were selectively analyzed for target compound list 
(TCL) volatile organic compounds (VOC); Appendix DC VOC; TCL semi-volatUe organic compounds 
(SVOC), Appendix DC SVOC; polychlorinated biphenyls (PCB); target analyte list (TAL) inorganics; and 
Appendix DC inorgaiucs. Sample analysis was completed at Columbia Analytical Services, in Kelso, 
Washington (CAS) in accordance with the methodologies presented in Table 2. The quality control criteria 
used to assess the data were established by the methods and the quality assurance project plan (QAPP).^ 

Holding Time Period and Sample Analysis 

The holding time periods are presented in Table 3. Samples that violated the sulfide holding time period 
are detailed in Table 4. The remaining samples, as indicated by the sample collection, extraction and 
analysis dates on the chain-of-custody forms and analytical reports provided by CAS, were prepared and 
analyzed within the required holding time periods. 

Gas Chromatography/Mass Spectrometer"Mass Calibration (Ir\strurnent Performance Check! 

To ensure adequate mass resolution, identification, and to some degree, sensitivity; the performance of each 
gas chromatography/mass spectrometer (GC/MS) instrument used for VCXI and SVOC analyses was 
checked at the beginning of each 12-hour period using bromofluorobenzene (BFB) and 
decafluorotriphenylphosphine (DFTPP), respectively. The results of all instrument performance checks 
were within the acceptance criteria, indicating acceptable instrument performance. 

Iniha! Calibration 

Initial calibration data were used to demonstrate that each instrument was capable of generating acceptable 
quantitative data. Initial calibration criteria for VOC, SVOC and PCB analyses require that compounds 
meet a method-specific minimum mean response factor (RF) and maximum percent relative standard 
deviation (%RSD). The inihal calibration data for VOC, SVOC and PCB analyses were within the 

Application of quality assurance criteria was consistent with "USEPA Contract Laboratory Program National 
Functional Guidelmes for Organic Data Review", EPA-540/R-94/012, February 1994 and "USEPA Contract 
Laboratory Program National Functional Guidelines for Inorganic Review", EPA-540/R-94/013, February 1994. 



CRA MEMORANDUM Page 2 

Initia] Calibration ^Cont'd) 

acceptance criteria indicating the instruments were capable of generating acceptable quantitative data prior 
to aiialysis. 

The calibration criteria for inorganic analyses require that a specific numl:>er of standards be analyzed with 
a resulting correlation coefficient of ^.993. Inductively coupled plasma (ICP) instrumentation requires 
calibration with a blank and at least one standard. The initial calibration verification (ICV) results must fall 
within the percent recovery control limits of 80-120 percent for mercury and 90-110 percent ifor the 
remaining metials, sulfide, and cyanide. The initial calibration acceptance criteria were met indicating the 
instruments were capable of generating acceptable quantitative data prior to analysis. 

Continuine Calibration 

To ensure that each instrument was capable of producing acceptable quantitative data over the analysis 
period, routine checks upon the instrument calibrations were performed. Continuing calibration 
acceptance criteria for VOC, SVOC and PCB analyses require that compounds meet a method-specific 
minimum RF and maximum percent difference (%D) between the initial calibration mean RF and the 
continuing calibration RF. The continuing calibration verification data were within the acceptance criteria. 

Continuing calibration criteria for inorganic analyses were evaluated against the same criteria used for 
assessing the initial calibration data. The continuing calibration verification data were within the 
acceptance criteria. 

Method Blank Samples 

Contamination of samples contributed by laboratory conditions or procedures was monitored by 
concurrent preparation and analysis of method blank samples. The samples presented in Table 5 should be 
qualified due to method blank contamination. The remaining method blank samples were reported to be 
free from detectable levek of target analytes, indicating no laboratory-attributable contamination occurred. 

Inductively Coupled Plasma Interference Check Sample Analysis 

To \'erify that proper inter-element and background correction factors had been established by the 
laboratory for metals analyses, the inductively coupled plasma interference check sample data was 
monitored. The data were within the acceptance criteria. 

Laboratory Control Sample Analysis 

The laboratory control sample (LCS) analyses served as a monitor of the overall performance of all steps in 
the organic and inorganic analyses. A single TCL VOC LCS percent recovery exceedance appeared to be 
ananomally caused by roimding and LCS spike preparation. No qualification of data is required. The 
remaining LCS percent recoveries were within the laboratory control limits, indicating an acceptable level 
of performance. 
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Surrogate Compound Percent Recoveries (Surrogate Recoveries) 

Individual sample perfonnance for the organic analyses was monitored by assessing the results of 
surrogate compound percent recoveries. The surrogate recovery acceptance criteria was met for all 
samples. 

Matrix Spike Analvsis - Inorganic Analyses 

Matrix spike samples were monitored to determine the effects of sample matrix on the laboratory's 
digestion and measurement methods. The inorganic matrix spike recoveries were within acceptance 
criteria. 

Duplicate Sample Analyses - Inorganic Analyses 

The laboratory precision of matrix-specific metals methods was morutored by the analyses of duplicate 
samples. The duplicate relative percent difference (RPD) data were within the acceptance criteria. 

Matrix Spike/Matrix Spike Duplicate Percent Recoveries - Organic Analyses 

To assess the long term accuracy and precision of the analytical methods on various matrices, matrix 
spike/matrix spike duplicate (MS/MSD) percent recoveries and the RPD of the recoveries were 
determined. The MS/MSD percent recoveries and RPDs were acceptable for all analyses. 

Internal Standard Summaries 

Overall instrument stability and performance for the VOC and SVOC analyses was monitored using 
internal standard peak area and retention time data. The sample results that should be qualified due to 
outlying internal standard retention time criteria are summarized in Table 6. The remaining VOC and 
SVOC internal standard recoveries and retention time data were within the acceptance criteria. 

Tentatively Identified Compounds 

Laboratory analysis for TCL and Appendix IX VOC and SVOC included the identification of non-target 
compounds by conducting a forward library search against the EPA/NIST Mass Spectral Library. The 
identified non-target compounds were flagged by the laboratory with a "J". These compounds should be 
qualified as (NJ) tentatively identified compounds (TIC) with approximate concentrations. 

Sample Quantitation 

Sample analyses resulted in several analytes or compounds reported below the laboratory's method 
reporting limit (MRL) but, above their method detection limit (MDL)'. These results were identified by the 
laboratory with a "J" flag and should be considered estimated values. 
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Field CXialitv Assurance/Quality Control 

The field quality assurance/quality control consisted of one (1) field duplicate sample set 

Overall precision for the sampling event and laboratory procedures was monitored using the results of the 
field duplicate sample set Table 7 summari2es the results of the detected analytes in the field duplicate set 
The data indicate that an adequate level of precision was achieved for the sampling event 

Overall Assessment 

The data were found to exhibit acceptable levels of accmacy and precision, based on the provided 
information, and may be used with the qualifications noted. 



TABLE! 

SAMPLE IDENTIHCATION NUMBERS 
GM TRUCK GROUP SITE 

PONTIAC, MICHIGAN 

S-7097-120498-TJ-G39 
SD-7097.120498-TJ-040 
SI>7097-120498-T7-041 
S-7097-120498-TJ-042 
S-7097-120498-'I7-043 
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TABLE 2 

SUMMARY OF ANALYTICAL METHODS 
GM TRUCK GROUP SITE 
FONTIAC MICHIGAN 

Parameter Method 

TCL VOC, Appendix DC VOC 

TCL SVOC, Appendix DC SVOC 

Polychlorinated biphenyls (PCB) 

TAL Inorganics, Appendix DC Inorganics 

SW-846 5035/82606^ 

SW-8468270C 

SW-846 8082 

Alinrunum SW-846 6010B 

Antimony SW-846 6020 

Arsenic SW-846 6020 

Barium SW-846 6010B 

Beryllium SW-846 6020 

Cadmium SW-846 6020 

Calcium SW-846 601GB 

Chromium SW-846 6010B 

Cobalt SW-846 6020 

Copper SW-846 6020 
Iron SW-846 6010B 
Lead SW-846 6020 
Magnesium SW-846 6010B 
Manganese SW-846 6010B 
Mercury SW-846 7471A/7470 A 
Nickel SW-846 6020 
Potassium SW-846 6010B 
Selenium SW-846 6020 
Silver SW-846 6020 
Sodium SW-846 6010B 
Sulfide SW-846 9030B 
Tin SWW-846 6020 
Thallium SW-846 6020 
Total Cyanide SW-846 9010B 
Vanadium SW-846 6010B 
Zinc SW-846 6010B 

^ "Test Methods for Evaluating SoUd Waste, Physical/Clienucal Methods", SW-846, S"" Edition, and promulgated 
updates, November 1986. 
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TABLES 

HOLDING TIME PERIODS 
CM TRUCK GROUP SITE 

PONTIAQ MICHIGAN 

Analysis 

TCL VOC, Appendix DC VCXI 

TCL SVCX:, Appendix DC SVCX, 
PCB 

TAL and Appendix DC Inorganics 

Metals (except Mercury) 

Mercury 

Total Cyanide 

Sulfide 

Holding Time Period 

48 hours from sample collection to extraction 
14 da}rs from sample extraction to analysis 

14 days from sample collection to extraction 
40 days from extraction to completion of analysis 

180 days from sample collection to completion of 
analysis 

28 days from sample collection to completion of 
analysis 

14 days from sample collection to completion of 
analysis 

7 days from sample collection to completion of 
analysis 

CRA 7097M-1.T3 



TABLE 4 

SUMMARY OF QUALIFIED SAMPLE DATA 
DUE TO HOLDING TIME PERIOD VIOLATIONS 

CM TRUCK GROUP SITE 
PONTIAC, MICHIGAN 

Analysis Associated Samples Qualifier^ 

Sulfide SD-7097-120498-T1-041 UJ 

'The sample parameter results should be qualified as; 

U] -The analyte was not detected above the reported sample quantitation limit. However, the reported quantitati^i 
limit is estimated and may or may not represent the actual limit of quantitation necessary to accurately and 
precisely measure the analyte in the sample (for non-detected parameters). 
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TABLES 

SUMMARY OF QUALIFIED SAMPLE DATA DUE TO 
METHOD BLANK CONTAMINATION 

GM TRUCK GROUP SITE 
PONTIAC, MICHIGAN 

Analysis Parameter Associated Samples 
Qualified^ 

Sample Result 
(mg/Kg) 

Metals Antimony S-7097-120498-17-039 

SD-7097-120498-TJ-040 

SD-7097-120498-'I7-041 

S-7097-120498-T7-042 

S-7097-120498-T7-043 

U(0.08) 

U(0.04) 

U(0.04) 

U(0.03) 

U(0.05) 

Jhe anaJyte should be qualified for the listed samples as: 
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TABLE 6 

SUMMARY OF QUALIFIED SAMPLE DATA DUE TO 
OUTLYING INTERNAL STANDARD RECOVERIES 

CM TRUCK GROUP SITE 
PONTTAQ MICraG AN 

Analysis IS Sample Compounds Qualifier^ 

SVOC Naph-d8 " SD-7097-120498-T7-040 Naphthalene J 

2-Methylnaphthalene J 

' The samples should be qualified for the listed parameters as: 

J - The analyte was positively identified; the associated numerical value is the estimated 
concentration of the analyte in the sample (for detected parameters). 
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TABLE 7 

SUMMARY OF DETECTED ANALYTES IN FIELD DUPUCATE SAMPLE SET 
GM TRUCK GROUP SITE 

PONTIAQ MICfflGAN 

Analysis Investigative Sample 

S-7097-120498-T7-043 

Duplicate Sample 

S-7097-120498-T7-042 

RPD^ 

TAL Metals 
Aluminum 6340 
Antimony 0.05^ J 
Arseiuc 5.7 
Barium 32 
Beryllium 0.28 
Cadmium 0.21 
Calcium 37,600 
Chromitam 10 
Cobalt 4.69 
copper 10.7 
Iron 11300 
Lead 11.0 
Magnesium 11,800 
Manganese 323 
Nickel 12.9 
Potassium 660 
Selenium 0.7 
Silver 0.06 
Sodium 187 
Thallium 0.19 
Vanadium 17 
Zinc 44 

6,680 

0.03 J 
4.3 

35 
0.23 
0.23 

49,800 

11 
4.76 
10.4 

13,000 
6.38 

13,600 

353 
13.1 

• 680 
0.9 

0.05 
262 
0.18 
17 
39 

2.1 
50 
28 

9.0 

20 

9.1 

• 28 

10 

1.5 
2.8 

12 

53 

14 
8.9 

1.5 

3.0 
25 
18 
33 

5.4 
0 

12 

Notes: 

'RPD - Relative Percent Difference 
1 - The associated numerical value is an estimated quantity. 
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CONESTOGA-ROVERS & ASSOCIATES Ta£PHONE: (716) 297-6150 
2055 Niagara Falls Blvd., Suite Three FAX (716) 297-2265 
Niagara Fails, NY 14304 

. MEMORANDUMl^PSSiii: 

TO: Paul Wiseman REF.NO.: 7097 

FROM: Paul McMahon/lr/2 DATE; June 7,1999 

RE: Data Quality Assessment and Validation for Soil Samples Collected from 
the GM Truck Group Site in Pontiac, Michigan 

The following details a quality assessment and validation of die analjrtical data resulting from the 
December 7 and 8,1998 collection of three (3) soil samples from the General Motors (GM) Truck Group Site 
in Pontiac, Michigan. The samples identified in Table 1 were analyzed for target compound list (TCL) 
volatile organic compounds (VOC); TCL semi-volatile organic compounds (SVCX); polychlorinated 
biphenyls (PCB); and target analyte list (TAL) inorganics. Sample analysis was completed at Columbia 
Analytical Services, in Kelso, Washington (CAS) in accordance with the methodologies presented in Table 
2. The quality control criteria used to assess the data were established by the methods and the quality 
assurance project plan (QAPP).^ 

Holding Time Period and Sample Analysis 

The holding time periods are presented in Table 3. The samples, as indicated by the sample collection, 
extraction and analysis dates on the chain-of-custody forms and analytical reports provided by CAS, were 
prepared and analyzed within the required holding time periods. 

Gas Chromatography/Mass Spectrometer Mass Calibration (Instrument Performance Check) 

To ensure adequate mass resolution, identification, and to some degree, sensitivity; the performance of each 
gas chromatography/mass spectrometer (GC/MS) instrument used for TCL VOC and TCL SVOC analyses 
was checked at the beginning of each 12-hour period using bromofluorobenzene (BFB) and 
decafluorotnphenylphosphine (DFTPP), respectively. The results Of all instrument performance checks 
were within the acceptance criteria, indicating acceptable instrument performance. 

Inihal Calibration 

Initial calibration data were used to demonstrate that each instrument was capable of generating acceptable 
quantitative data. Initial calibration criteria for TCL VOC, SVOC and PCB analyses require that compounds 
meet a method-specific minimum mean response factor (RF) and maximum percent relative standard 
deviation (%RSD). The initial calibration data for TCL VOC, SVOC and PCB analyses were within the 

AppUcation of quaUty assurance criteria was consistent with "USEPA Contract Uboratory Program National 
Functional Guidelines for Organic Data Review", EPA-540/R-94/012, February 1994 and "USEPA Contract 
Laboratory Program National Functional Guidelines for Inorganic Review", EPA-540/R-94/013, February 1994. 
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Initial Calibration fCont'd) 

acceptance criteria indicating ttie instruments were capable of generating acceptable quantitative data prior 
to analysis. 

The calibration criteria for inorganic einalyses require that a spediic nunii>er of standards be analyzed with 
a resulting correlation coefficient of ^.995. Inductively coupled plasma (ICP) instrumentation requires 
calibration with a blank and at least one standard. The initial calibration verification (ICV) results must fall 
within the percent recovery control limits of 80-120 percent for mercury aind 90-110 percent for the 
remaining TAL metals and cyanide. The initial calibration acceptance criteria were met indicating the 
instruments were capable of generating acceptable quantitative data prior to analysis. 

Continuing Calibration 

To ensure that each instrument was capable of producing acceptable quantitative data over the analysis 
period, routine checks upon the instrument calibrations were performed. Continuing calibration 
acceptance criteria for TCL VCXZ, SVCXZ and PCB analyses require tiiat compounds meet a method-specific 
minimum RF and maximum percent difference (%D) between the iiutial calibration mean RF and the 
continuing calibration RF. The continuing calibration verification data were within the acceptance criteria. 

Continuing calibration criteria for inorganic analyses were evaluated against the same criteria used for 
assessing the initial calibration data. The continuing calibration verification data were within the 
acceptance criteria. 

Method Blank Samples 

Contamination of samples contributed by laboratory conditior\s or procedures was morutoredby 
concurrent preparation and analysis of method blaidc samples. Several metals were detected in the 
laboratory blank analyses. The samples presented in Table 4 should be qualified due to method blank 
contamination. Ail remaining method blank samples were reported to be free from detectable levels of 
target analytes, indicating no laboratory-attributable contamination occurred. 

Inductively Coupled Plasma Interference Check Sample Analysis 

To verify that proper inter-element and background correction factors had been established by the 
laboratory for metals analyses, the inductively coupled plasma interference check sample data was 
monitored. The data were within the acceptance criteria. 

Laboratory Control Sample Analysis 

The laboratory control sample (LCS) analyses served as a monitor of the overall performance of all steps in 
the organic and inorganic analyses. One TCL VOC and one TCL SVOC percent recovery exceeded the 
laboratory LCS percent criteria. The TCL VOC exceedance appeared to be an anomoUy caused by rounding 
and LCS spike preparation. The TCL SVOC associated sample results were non-detect. No qualification of 
TCL VOC or TCL SVOC was required. The remaining LCS percent recoveries were within the laborator^^ 
control limits, indicating an acceptable level of performance. 
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Surrogate Compound Percent Recoverip^ {Surrogate Recoveries) 

Individual sample perfonnance for the organic analyses was monitored by assessing the results of 
surrogate compound percent recoveries. The surrogate recovery acceptance criteria was met for all 

samples. 

Matrix Soike Analysis - Tnorgaruc Analvses 

Matrix spike samples were monitored to determine the effects of sample matrix on the laboratory's 
digestion and measurement methods. The sample results that should be qualified due to violation of 
matrix spike percent recovery criteria is summarized in Table 5. The remainder of the data were within the 
acceptance criteria. 

Duplicate Sample Analvses - Inorganic Analvses 

The laboratory precision of matrix-spedfic metals methods was monitored by the analyses of duplicate 
samples. The duplicate relative percent difference (RPD) data were within the acceptance criteria. 

Matrix Spike/Matrix Spike Duplicate Percent Recoveries - Organic AiuJvses 

To assess the long term accuracy and precision of the analytical methods on various matrices, matrix 
spike/matrix spike duplicate (MS/MSD) percent recoveries and the RPD of the recoveries were 
determined. The MS/MSD percent recoveries and RPDs were acceptable for all analyses. 

Internal Standard Summaries 

Overall instrument stability and performance for the TCL VOC and TCL SVOC analyses was morutored 
using internal standard peak area and retention time data. The TCL VOC and TCL SVOC internal standard 
reco\'eries and retention time data were within the acceptance criteria. 

Tentatively Identified Compounds 

Laboratory analysis for TCL aind Appendix IX VOC and SVOC included the identification of non-target 
compounds by conducting a forward library search against the EPA/NIST Mass Spectral Library. The 
Identified non-target compounds were flagged by the laboratory with a "J". These compounds should be 
qualified as (NJ) tentatively identified compounds (TIC) with approximate concentrations. 

Sample Quantitation 

Sample analyses resulted in several analytes or compounds reported below the laboratory's method 
reporting limit (MRL) but above their method detection limit (MDL). These results were identified by the 
laboratory with a "J" flag and should be considered estimated values. 

Overall .Assessment 

^The data were found to exhibit acceptable levels of accuracy and precision, based on the provided 
information, and may be used with the qualifications noted. 



TABLE 1 

SAMPLE IDENTmCATION NUMBERS 
GM TRUCK CROUP SITE 

PONTIAC, MICfflGAN 

55-7097-120798-11-044 
5-7097-120798-TJ-045 
5-7097-120897-D5-046 
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TABLE 2 

SUMMARY OF ANALYTICAL METHODS 
GM TRUCK GROUP SITE 

PONTIAQ MICHIGAN 

Parameter 

TCL VOC 

TCLSVOC. 

Polychlorinated Biphenyls (PCB) 

TAL Inorganics 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmiiun 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Total Cyanide 

Vanadium 

Zinc 

Method 

SW-846 5035/8260B1 

SW-846 8270C 

SW-846 8082 

SW-846 6010B 

SW-846 6020 

SW-846 6020 

SW-846 6010B 

SW-846 6020 

SW-846 6020 

SW-846 6010B 

SW-846 6010B 

SW-846 6020 

SW-846 6020 

SW-846 6010B 

SW-846 6020 

SW-846 6010B 

SW-846 6010B 

SW-846 7471A/7470A 

SW-846 6020 

SW-846 6010B 

SW-846 6020 

SW-846 6020 

SW-846 6010B 

SW-846 6020 

SW-846 9010B 

SW-846 6010B 

SW-846 6010B 

' "Test Methods for Evaluating Solid Waste, Physical/Chemical Methods", SW-846,3rd Edition, and promulgated 
updates, November 1986. 
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TABLE 3 

HOLDING TIME PERIODS 
CM TRUCK GROUP SITE 

PONTIAQ MICHIGAN 

Analysis 

TCL VOC, Appendix DC VOC 

TCL SVOC, Appendix DC SVOC, 
PCB 

TAL and Appendix IX Inorganics 

Metals (except Mercury) 

Mercury 

Total Cyanide 

Sulfide 

Holding Time Period 

48 hours from sample collection to extraction 
14 days from sample extraction to analysis 

14 dajrs from sample collection to extraction 
40 days from extraction to completion of analysis 

180 days from sample collection to completion of 
analysis 

28 days from sample collection to completion of 
analysis 

14 days from sample collection to completion of • 
analysis 

7 days from sample collection to completion of 
analysis 

CRA 7097M-1.T3 



TABLE 4 

SUMMARY OF QUALIFIED SAMPLE DATA DUE TO 
MEraOD BLANK CONTAMINATION 

GM TRUCK GROUP SITE 
PONTIAQ MICHIGAN 

Analysis 

TAL Metals 

Parameter 

Antimony 

Associated Samples 

SS-7097-120798-T7-044 
S-7097-120798-T7-045 
S-7097-120898-DS-046 

Qualified^ 
Sample Result 

(mglKg) 

U(0.03) 

U(0.03) 

U(0.03) 

Tlie analyte should be qualified for the listed samples as: 

CRA 7097M-2-T4 



TABLES 

SUMMARY OF QUALIFIED SAMPLE DATA DUE TO OUTLYING 
MATRIX SPIKE RECOVERY DATA-INORGANICS 

GM TRUCK GROUP SITE 
PONTTAQ MICfflGAN 

Analysis Parameters Associated Samples Qualifier^ 

TAL Metals Silver SS-7097-120798-TJ-044 J 

S-7097-120798-T7-045 J 

S-7097-120898-DS-046 J 

' The parameter results should be qualified for the listed samples as: 

J - The associated value is an estimated quantity (for detected parameters). 

CRA 7097M-2-T? 



CONESTOGA-ROVERS & ASSOCIATES TELEPHONE: (716) 297^150 
2055 Niagara Falls Blvd., Suite Three FAX (716) 297-2265 
Niagara Falls, NY 14304 

MEMORANDUM3$l«5i5E2!EE: 

TO: Paul Wiseman • NO.: 7097 

FROM: FaulMcMahon/lr/3 DATE: June 7,1999 

RE: Data Quality Assessment and Validation for Soil Samples Collected from 
the GM Truck Group Site in Pontiac, Michigan 

The following details a quality assessment and validation of the analjrtical data resulting from the 
December 9,10 and December 11,1998 collection of ten (10) soil samples and one (1) linsate blank from the 
General Motors (GM) Truck Group Site in Fontiac, Michigan. The samples identified in Table 1 were 
selectively analyzed for target compound list (TCL) volatile organic compounds (VOC); TCL semi-volatile 
organic compounds (SVCXZ); polychlorinated biphenyls (FCB); and target analyte list (TAL) inorganics. 
Sample analysis was completed at Columbia Analytical Services, in Kelso, Washington (CAS) in accordance 
with the methodologies presented in Table 2. The quality control criteria used to assess the data were 
established by the methods and the quality assurance projecit plan (QAPF).^ 

Holding Time Period and Sample Analysis 

The holding time periods are presented in Table 3. Samples that violated the cyanide holding time period 
are detailed in Table 4. The remaining samples, as indicated by the sample collection, extraction and 
analysis dates on the chain-of-custody forms and analytical reports provided by CAS, were prepared and 
analyzed within the required holding time periods. 

Gas Chromatographv/Mass Spectrometer Mass Calibration (Instrument Performance Check) 

1 o ensure adequate mass resolution, identification, and to some degree, sensitivity; the performance of each 
gas chromatography/mass spectrometer (GC/MS) instrument used for TCL VCXZ and TCL SVOC analyses 
was checked at the beginning of each 12-hour period using bromofluorobenzene (BFB) and 
decafluorotriphenylphosphine (DFTFF), respectively. The results of all instrument performance checks 
were within the acceptance criteria, indicating acceptable instrument performance. 

Initial Calibration 

Initial calibration data were used to demonstrate that each instrument was capable of generating acceptable 
quantitative data. Initial calibration criteria for TCL VCXZ, SVOC and FCB analyses require that compounds 
meet a method-specific minimum mean response factor (RF) and maximum percent relative standard 
deviation (%RSD). The initial calibration data for TCL VOC, SVOC and FCB analyses were within the 

'Application of quality assurance criteria was consistent with "USEPA Contract Laboratory Program National 
Fumctional Guidelines for Organic Data Review", EFA-540/R-94/012, February 1994 and "USEPA Contract 
Laboratory Program National Functional Guidelines for Inorganic Review", EPA-540/R-94/013, February 1994. 
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Initial Calibration (Cont'd) 

acceptance criteria indicating the instruments were capable of generating acceptable quantitative data prior 
to analysis. 

The calibration criteria for inorganic analyses require that a specific number of standards be analjrzed with 
a resulting correlation coefficient of ^.995. Inductively coupled plasma (ICP) instrumentation requires 
calibration with a blank and at least one standard. The initi^ calibration verification (ICV) results must fall 
within the percent recovery control limits of 80-120 percent for mercury and 90-110 percent for the 
remaining TAL metals and cyanide. .The irutial calibration acceptance criteria were met indicating the 
instruments were capable of generating acceptable quantitative data prior to analj^is. 

Continuing Calibration 

To ensure that each instrument was capable of producing acceptable quantitative data over the analysis 
period, routine checks upon the instrument calibrations were performed. Continuing calibration 
acceptance criteria for TCL VOC, SVCXI and PCB anal3^ses require that compounds meet a method-specific 
mirumum RF and maximum percent difference (%D) ^tween the initial calibration mean RF and the 
continuing calibration RF. The continuing calibration verification data were within the acceptance criteria. 

Continuing calibration criteria for inorganic analyses were evaluated against tiie same criteria used for 
assessing the initial calibration data. The continuing calibration verification data were within the 
acceptance criteria. 

Method Blank Samples 

Contamination of samples contributed by laboratory conditions or procedures was monitored by 
concurrent preparation and analysis of method blank samples. Several metals were detected in the 
laboratory blank analyses. The associated samples results were either reported as non-detect or five (5) 
times the method blank results, therefore no qualification was required. All remaining method blank 
samples were reported to be free from detectable levels of target analytes, indicating no laboratory-
attributable contamination occurred. 

Inductively Coupled Plasma Interference Check Sample Analysis 

To verify that proper inter-element and background correction factors had l)een established by the 
laboratory for metals analyses, the inductively coupled plasma interference check sample data was 
monitored. The data were within the acceptance criteria. 

Laboratory Control Sample Analysis 

The laboratory control sample (LCS) analyses served as a monitor of the overall performance of all steps in 
the organic and inorganic analyses. Several TCL SVOC and TCL VOC LCS percent recoveries exceeded the 
laboratory LCS percent criteria. This exceedance appeared to be an anomolly caused by rounding and LCS 
spike preparation, therefore no qualification was required. The remaining LCS percent recoveries were 
within the laboratory control limits, indicating an acceptable level of overall performance was achieved. 
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Surrogate Compound Perrgnt Recoveries (Surrogate Recoveries) 

Individual scimple performance for the organic analyses was monitored by assessing the results of 
surrogate compound percent recoveries. The surrogate recovery acceptance criteria was met for all 

samples. 

Matrix Spike Analvsis - Inorganic Analvses 

Matrix spike samples were monitored to determine the effects of sample matrix on the laboratory's 
digestion and measurement methods. The samples that should be qualified due to violation of matrix spike 
recovery criteria are outlined in Table 5. The remainder of the data were within the acceptance criteria. 

Duplicate Sample Analvses - Inorganic Airalvses 

The laboratory precision of matrix-spedfic metals methods was morutored by the analyses of duplicate 
samples. The duplicate relative percent difference (RPD) data were within fite acceptance criteria. 

Matrix Spike /Matrix Spike Duplicate Percent Recoveries - Organic Analvses 

To assess the long term accuracy and precision of the analytical methods on various matrices, matrix 
spike/matrix spike duplicate (J^/MSD) percent recoveries and the RPD of the recoveries were 
determined. The MS/MSD percent recoveries and RPDs were acceptable for all analyses. 

Internal Standard Summaries 

Overall instrument stability and performance for the TCL VQC and TCL SVOC analyses was monitored 
using internal standard peak area and retention time data. The sample results that should be qualified due 
to outlying internal standard retention time criteria are summarized in Table 6. The remaining TCL VQC 
and TCL SVOC internal standard recoveries and retention time data were within the acceptance criteria. 

Tentatively Identified Compounds 

Laboratory analysis for TCL and Appendix IX VOC and SVOC included the identification of non-target 
compounds by conducting a forward library search against the EFA/NIST Mass Spectral Library. The 
identified non-target compounds were flagged by the laboratory with a "J". These compounds should be 
qualified as (N"f) tentatively identified compounds (TIC) with approximate concentrations. 

Sample Ouantitation 

Sample analyses resulted in several analytes or compotmds reported below the laboratory's method 
reporting limit (MRL) but above their method detection limit (MDL). • These results were identified by the 
laboratory with a "J" flag and should be considered estimated values. 

Field Quality Assurance/Quality Control 

^The field qualit}/ assurance/quality control consisted on one (1) field duplicate set, one (1) field blank 
(rinsate) sample, and one (1) trip blank sample. 
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Field Quality Assurance/Quality Control (Cont'd) 

To assess the efficiency of field decontanunation procedures, one (1) rinsate sample 
(W-7097-121098-DS-049) was collected and analyzed for all organic parameters. Several TCL VOC and TCL 
SVOC were detected in the rinsate blanks but associated sample results were reported as non-detect. No 
qualification was required. No additional target anal3rt^ were reported as detected in the rinsate samples. 

To monitor potential cross-contamination of VOC during aqueous sample transportation and storage, a trip 
blank was submitted to the laboratory for VOC analysis witii each shipping cooler. No target analjrtes were 
reported as detected in the trip blank sample. 

Overall precision for the sampling event and laboratory procedures was monitored using the results of the 
field duplicate set. Table 7 stmnmarize the results of the detected analytes in the field duplicate set. The 
data indicate that an adequate level of precision achieved for the sampling event 

Overall Assessment 

The data were found to exhibit acceptable levels of accuracy and precision, based on the provided 
information, and may be used with the qualifications noted. 



TABLE 1 

SUMMARY IDENTinCATION NUMBERS 
GM TRUCK GROUP SITE 
PONTIAC MICfflGAN 

S-7097-120998-DS-047 

S-7097-120998-DS-048 

W-7097-121098-DS-049 

S-7097-121098-DS-050 

S-7097-121098-DS-051 

S-7097-121098-DS-052 

S-7097-121198-DS-053 

S-7097-121198-DS-054 

S-7097-121198-DS-055 

S-7097-121198-DS-056 

S-7097-121198-DS-057 
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TABLE 2 

SUMMARY OF ANALYTICAL METHODS 
GM TRUCK GROUP SITE 

FONTIAQ MICHIGAN 

Parameter Method 

TCLVOC SW-846 5035/8260B1 

TCLSVOC . SW-846 8270 

Polychlorinated Biphenyls (PCB) SW-846 8082 

TAL Inorgaiiics 

Aluminum SW-846 6010B 

Antimony SW-846 6020 

Arsenic SW-846 6020 

Barium SW-846 6010B 

Beryllium SW-846 6020 

Cadmium SW-846 6020 

Calcium SW-846 6010B 

Chromium SW-846 6010B 

Cobalt SW-846 6020 

Copper SW-846 6020 

Iron SW-846 6010B 

Lead SW-846 6020 

Magnesium SW-846 6010B 

Manganese SW-846 6010B 

Mercury SW-846 7471A/7470A 

Nickel SW-846 6020 

Potassium SW-846 6010B 

Selenium SW-846 6020 

Silver SW-846 6020 

Sodium SW-846 6010B 

Thallium SW-846 6020 

Total Cyanide SW-846 9010B 

Vanadium SW-846 6010B 
Zinc SW-846 6010B 

' "Test Methods for Evaluating Solid Waste, Physical/Chemical Methods", SW-846,3rd Edition, and promulgated 
updates, November 1986. 
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TABLES 

HOLDING TIME PERIODS 
GM TRUC3C GROUP SITE 

PONTIAC, MICHIGAN 

Analysis 

TCLVOC 

TCL SVOC,, PCB 

TAL Inorganics -

Metals (except Mercury) 

Mercury 

Total Cyanide 

Holding Time Period 

- 48 hours (soil) from sample collection to extraction 
- 14 days (soil) from sample extraction to analysis 
- 14 dajrs (water) from sample collection to completion of 

analysis 

- 14 days (soil), 7 days (water) from sample collection to 
extraction 

- 40 days from extraction to completion of analysis 

- 180 days from sample collection to completion of 
aiuilysis 

- 28 days from sample collection to completion of • 
analysis 

- 14 days from sample collection to completion of 
analysis 

CRA 7097M-J-T3 



TABLE 4 

SUMMARY OF QUALIHED SAMPLE DATA 
DUE TO HOLDING TIME PERIOD VIOLATIONS 

CM TRUCK GROUP SITE 
PONTIAC MICHIGAN 

Analysis Associated Samples Qualifier^ 

Cyanide S-7097-120998-DS-047 UJ/J 

S-7097-120998-DS-048 

S-7097-121098-DS-050 

S-7097-121098-DS-051 

S-7097-121098-DS-052 

S-7097-121198-DS-053 

S-7097-121198-DS-054 

S-7097-121198-DS-055 

S-7097-121198-DS-056 

5-7097-121198-05-057 

'The sample parameter results should be qualified as; 

J - The ai^alyte was positively identified; the associated numerical value is the estimated concentration of the 
analyte in the sample (for detected parameters). 

m -The analyte was not detected above the reported sample quantitation limit. However, the reported quantita| 
limit is estimated and may or may not represent the actual limit of quantitation necessary to accurately and 
precisely measure the analyte in the sample (for non-detected parameters). 
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TABLES 

SUMMARY OF QUALIFIED SAMPLE DATA DUE TO OUTLYING 
MATRIX SPIKE RECOVERY DATA-INORGANICS 

GM TRUCK GROUP SITE 
PONTIAQ MICfflGAN 

Analysis 

TAL Mertals 

Parameters 

Silver 

Associated Samples 

S-7097-120998-DS-047 

S-7097-120998-DS-048 

S-7097-121098-DS-050 

S-7097-121098-DS-051 

S-7097-121098-DS-052 

S-7097-121198-DS-053 

S-7097^121198-DS-054 

S-7097-121198-DS-055 

S-7097-121198-DS-056 

S-7097-121198-DS-057 

Qualifier^ 

J 

' The parameter results should be qualified for the listed samples as: 

J - The associated value is an estimated quantity (for detected parameters). 
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TABLE 6 

SUMMARY OF QUALIFIED SAMPLE DATA DUE TO 
OUTLYING INTERNAL STANDARD RECO'^/ERIES 

CM TRUCK GROUP SITE 
PONTIAC, MICHIGAN 

Analysis IS Sample Compounds Qualifier^ 

Semi-Volatiles Acen-dlO S-7097-121098-DS-052 Ph«2nanthrene J 

' The samples should be qualified for the listed parameters as: 

J - The analyte was positively identified; the associated numerical value is the estimated 
concentration of the analyte in the sample (for detected parameters). 
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TABLE 7 

SUMMARY OF DETECTED ANALYTES IN FIELD DUPUCATE SAMPLE SET 
GM TRUCK GROUP SITE 

PONTIAC, MICHIGAN 

Analysis Investigative Sample Duplicate Sample RPD' 

S-7097-121098-DS-50 S-7097-121098-DS-50 
TALMetaLs 

Aliiminnin 5,650 4,950 13 
Anldmony 0.06 0.04 40 
Arsenic 4.3 4.5 4.5 
Barium 31 30 3.3 
Beryllium 0.29 0.29 0 
Cadimium 0.23 0.19 19 
Calcium 72,900 71,800 1.5 
Chromium 11 10 10 
Cobalt 5.24 5.19 0.96 
Copper 12.0 11.9 0.84 
Iron 11,600 10,800 7.1 
Lead 6.54 6.92 5.7 
Magnesium 22,400 21,500 4.1 
Manganese 285 274 3.9 
Nickel 14.7 15.1 2.7 
Potassium 110 900 160 
Selenium 0.4J 0.5 J 22 
Silver 0.07 0.05 33 
Sodium 174 176 1.1 
Thallium 0.23 0.22 4.4 
Vanadium 17 14 19 
Zinc 35 49 33 

- Relative Percent Difference 
- The associated numerical value is an estimated quantity. 

CRA 7097M.3--P' 



CONESTOGA-ROVERS & A^OCIATES 
2055 Niagara Falls Blvd., Suite Three 
Niagara Falls, NY 14304 

TELEPHONE: (716) 297-6150 
FAX (716) 297-2265 

MEMORANDUMSSSP'^^B^-

TO; 

FROM: 

RE: 

Paul Wiseman 

Paul McMahon/lr/4. 

REF. NO.: 7097 

DATE: June 7,1999 

Data Quality Assessment and Validation for Soil Samples Collected from 
the GM Truck Group Site in Pontiac, Michigan 

The following details a quality assessment and validation of the analjrtical data resulting from the 
December 16,17 and 18,1998 collection of nine (9) soil samples and one (1) rinsate blank from the General 
Motors (GM) Truck Group Site in Pontiac, Michigan. The samples identified in Table 1 were selectively 
analyzed for fcirget compound list (TCL) volatile organic compoimds (VCX); Appendix DC VOC; TCL 
semi volatile organic compounds (SVOC); Appendix DC SVOC; polychlorinated biphenyls (PCB); target 
analyte list (TAL) inorganics; and Appendix IX inorganics. Sample analysis was completed at Coliunbia 
Analytical Services, in Kelso, Washington (CAS) in accordance with the methodologies presented in 
Table 2. The quality control criteria used to assess the data were established by the methods and the quality 
assurance project plan (QAPP).^ 

Holding Time Period and Sample Analysis 

The holding time periods are presented in Table 3. Samples that violated the sulfide holding time period 
are detailed in Table 4. The remaining samples, as indicated by the sample collection, extraction and 
analysis dates on the chain-of-custody forms and analytical reports provided by CAS, were prepared and 
analyzed within the required holding time periods. 

Gas Chromatography/Mass Spectrometer Mass Calibration (Instrument Performance Check) 

To ensure adequate mass resolution, identification, and to some degree, sensitivity; the performance of each 
gas chromatogiaphy/mass spectrometer (GC/MS) instrument used for VOC and SVOC analyses was 
checked at the beginning of each 12-hour period using bromofluorobenzene (BFB) and 
decafluorotriphenylphosphine (DFTPP), respectively. The results of all instrument performance checks 
were within the acceptance criteria, indicating acceptable instrument performance. 

Initial Calibration 

Initial calibrarion data were used to demonstrate that each instrument was capable of generating acceptable 
quantitative data. Initial calibration criteria for VOC, SVOC and PCB analyses require that compounds 
meet a method-spedfic minimum mean response factor (RF) and maximum percent relative standard 

1 AppUcation of quaUty assurance criteria was consistent with "USEPA Contract Laboratory Program National 
Fimctional Guidelines for Organic Data Review", EPA-540/R-94/012, February 1994 and "USEPA Contract 
Laboratory Program National Functional Guidelines for Inorganic Review", EPA-540/R-94/013, February 1994. 
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Initial Calibration (Cont'd) 

deviation (%RSD). The initial calibration data for VOC, SVOC and PCB analyses were vwthin the 
acceptance criteria indicating the instruments were capable of generating acceptable quantitative data prior 
to analysis. 

The calibration criteria for inorganic analyses require that a specific number of standards be analyzed with 
a resulting correlation coefficient of ^.995. Inductively coupled plasma (ICP) instrumentation reqviires 
calibration with a blank and at least one standard. The initi^ calibration verification (ICV) results must fall 
within the percent recovery control limits of 80-120 percent for mercury and 90-110 percent for the 
remaining metals, sulfide, and cyanide. The initial calibration acceptance criteria were met indicating the 
instruments were capable of generating acceptable quantitative data prior to analjrsis. 

Continuing Calibration 

To ensure that each instrument was capable of producing acceptable quantitative data over the analysis 
period, routine checks upon the instrument calibrations were perform^. Continuing calibration 
acceptance criteria for VOC, SVCXI and PCB analyses reqtiire that compounds meet a method-specific 
minimum RF and maximum percent difference (%D) between the initial calibration mean RF and the 
continuing calibration RF. The continuing calibration verification data were within the acceptance criteria. 

Continuing calibration criteria for inorganic analyses were evaluated against the same criteria used for 
assessing the initial calibration data. The continuing calibration verification data were within the 
acceptance criteria. 

Method Blank Samples 

Contamination of samples contributed by laboratory conditions or procediues was monitored by 
concurrent preparation and analysis of method blank samples. Calcium and copper were reported as 
detected in the metals method blanks. The associated samples results were reported as five (5) times the 
method blank results, therefore no qualification was required. The remaining method blaivk samples were 
reported to be free from detectable concentratior\s of target analytes, indicating no laboratory-attributable 
contarrunation occurred. 

Inductively Coupled Plasma Interference Check Sample Ahalvsis 

To verify that proper inter-element and background correction factors had been established by the 
laboratory for metals analyses, the inductively coupled plasma interference check sample data was 
monitored. The data were within the acceptance criteria. 

Laboratory Control Sample Analvsis 

The laboratory control sample (LCS) analyses served as a monitor of the overall performance of all steps in 
the organic and inorganic analyses. All LCS percent recoveries were within the laboratory control limits, 
indicating that an acceptable level of overall performance was achieved. 
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fiurrnfTate Compound Percent Recoveries fSuiTOgate Recoveries) 

Individual sample performance for the organic analyses was monitored by assessing the results of 
surrogate compound percent recoveries. The surrogate recovery acceptance criteria was met for all 

samples. 

Matrix Spike Analvsis - Inorganic Analyses 

Matrix spike samples were morutored to determine the effects of san^jie matrix on the laboratory's 
digestion and measmement methods. Sulfide MS percent recovery exceeded the acceptance criteria but the 
associated sample result was reported as non-detect, therefore no qualification was required. The 
remaining inorganic matrix spike recoveries were within acceptance criteria. 

Duplicate Sample Analyses - Inorganic Analyses 

The laboratory precision of matrix-specific metals methods was monitored by the analyses of duplicate 
samples. The duplicate relative percent difference (RPD) data were within the acceptance criteria. 

Matrix Spike/Matrix Spike Duplicate Percent Recoveries - Organic Analyses 

To assess the long term accuracy and precision of the analjdical methods on various matrices, matrix 
spike/matrix spike duplicate (MS/MSD) percent recoveries and the RPD of the recoveries were 
determined. The MS/MSD percent recoveries and RFDs were acceptable for all analyses. 

Internal Standard Summaries 

Overall instrument stability and performance for the VQC and SVOC analyses was monitored using 
internal standard peak area and retention time data. The VQC and SVOC intenral standard recoveries and 
retention time data were within the acceptance criteria. 

Tentatively Identified Compounds 

Laboratory analysis for TCL and Appendix IX VQC and SVOC included the identification of non-target 
compounds by conducting a forward library search against the EPA/NIST Mass Spectral Library. The 
identified non- target compounds were flagged by the laboratory with a '7". These compounds should be 
qualified as (NJ) tentatively identified compounds (TTC) with approximate concentrations. 

Sample Ouantitation 

Sample analyses resulted in several analytes or compounds reported below the laboratory's method 
reporting limit (MRL) but above their method detection limit (MDL). These results were identified by the 
laboratory with a "J" flag and should be considered estimated values. 

Field Quality Assurance/Quality Control 

pe field quality: assurance/quality control consisted of two (2) field dupUcate sets and one (1) field blank 
'(nnsate) sample. 
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Field Quality Assurance/Quality Control (Cont'd) 

To assess the efficiency of field decontamination procedures, one (1) rinsate sample 
(W-7097-121798-DS-062) was collected and analyzed for VOC and metals parameters. Several TCL VCXIs 
and metals were detected in the rinsate blank, but fiie associated sample re>sults were either reported as 
non-detect or were five (5) times the rinsate blanks. No qualification was required. No additional analytes 
were reported as detected in the rinsate sample. 

Overall precision for the sampling event and laboratory procedures was monitored using the results of the 
field duplicate sets. Tables 5 summarize the results of the detected analytes in die field duplicate sets. All 
data indicate that an adequate level of precision was achieved for die sampling event. 

Overall Assessment 

The data were found to exhibit acceptable levels of accuracy and precision, based on the provided 
information, and may be used with the qualifications noted. 



TABLE 1 

SAMPLE roENnnCATlON NUMBERS 
GM TRUCK GROUP SITE 

PONTIAC, MICHIGAN 

S-7097-121698-DS^58 

S-7097-121698-DS-059 

S-7097-121698-DS-060 

S-7097-121798-DS-061 

W-7097-121798-DS-062 

S-7097-121798-DS-063 

S-7097-121798-DS-064 

S-7097-121898-DS-065 

S-7097-121898-DS-066 

S-7097-121898-DS-067 

CRA 7097M-t.'n 



TABLE 2 

SUMMARY OF ANALYTICAL METHODS 
GM TRUCK GROUP SITE 
FONTIAQ MICHIGAN 

Parameter 

TCLVOC, Appendix DC VOC ' 

TCL SVOC, Appendix DC SVOC 

Polychlorinated biphenyls (PCB) 

TAL Inorganics, Appendix DC Inorganics 

Aluminum 

Antimony 

Arsenic 

Barimn 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Sulfide 

Tin 

Thallium 

Total Cyanide 

Vanadium 

Zinc 

Method 

SW-846 5035/82605^ 

SW-8468270C 

SW-846 8082 

SW-846 6010B 

SW-846 6020 

SW-846 6020 

SW-846 6010B " 

SW-846 6020 

SW-846 6020 

SW-846 6010B 

SW-846 6010B 

SW-846 6020 

SW-846 6020 

SW-846 6010B 

SW-846 6020 

SW-846 6010B 

SW-846 6010B 

SW-846 7471A/7470 A 

SW-846 6020 

SW-846 6010B 

SW-846 6020 

SW-846 6020 

SW-846 6010B 

SW-846 9030B 

SWW-846 6020 

SW-846 6020 

SW-846 9010B 

SW-846 6010B 

SW-846 6010B 

' "Test Methods for Evaluating Solid Waste, Physical/Chemical Methods", SW-846,3"^ Edition, and promulgated 
updates, November 1986. 
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TABLES 

HOLDING TIME PERIODS 
GM TRUCK GROUP SITE 

PONTIAC MICHIGAN 

Analysis 

TCL VOC, Appendix DC VOC 

TCL SVOC, Appendix DC SVOC, 
PCB 

TAL and Appendix DC Inorganics 

Metals (except Mercury) 

Mercury 

Total Cvanide 

Sulfide 

Holding Time Period 

48 hours (soil) from sainple collection to extraction 
14 days (soil) from sample extraction to analysis 
14 days (water) from sample collection to completion of 
analysis 

14 days (soil), 7 days (water) from sample collection to 
extraction 
40 days from extraction to completion of analysis 

ISO days from sample collection to completion of 
analysis 

28 days from sample collection to completion of 
analysis 

14 days from sample collection to completion of 
analysis 

7 days from sample collection to completion of 
analysis 

CRA 7097M-4--n 



TABLE 4 

SUMMARY OF QUALIFIED SAMPLE DATA 
DUE TO HOLDING TIME PERIOD VIOLA HONS 

CM TRUCK GROUP SITE 
PONTIAC MICHIGAN 

Analysis Associated Samples Qualifier 

Sulfide S-7097-121698-DS-058 UJ 

S-7097-121798-DS-061 

S-7097-121898-DS-066 

S-7097-121898-DS^67 

'The sample parameter results should be qualified as; 

UJ -The arralyte was not detected above the reported sample quantitation limit. However, the reported quantita 
limit is estimated and may or may not represent the actual limit of quantitation necessary to accurately and 
precisely measure the analyte in the sample (for non-detected parameters). 
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TABLES 

SUMMARY OF DETECTED ANALYTES IN FIELD DUPUCATE SAMPLE SETS 
GM TRUCK GROUP SITE 

PONTIAC MICmGAN 

Page 1 of 2 

Analysis 

TCL Semi-Volatiles 

2-MethyinaphthaIene 

Investigative Sample 

S-7097-121898-DS-059 

0.12 

' Duplicate Sample 

S-7097-121898-DS^ 

o.ij' • 

RPD^ 

TAL Metals 

Aluminturi 5,920 

Antimony 0.1 

Arsenic 6.6 

Barium 36 

Beryllium 0.28 

Cadmium 0.27 

Calcium 71,600 

Chromium 13 

Cobalt 6.21 

Copper 14.2 

Iron 15,200 

Lead 6.97 

Magnesium . 24,200 

Manganese 292 

Nickel 18.9 

Potassium 1,200 

Selenium 0.5 

Silver 0.06 
Sodium 120 

Thallium 0.38 

Vanadium 18 
Zinc 42 

6^ 

0.2 

8.0 

38 

031 

0.28 

71,700 

12 

7.24 

16.1 

15,200 

9.10 

21,700 

314 

23.0 

1300 

0.4 J 

0.08 

122 

0.54 

18 

45 

5.9 

67 

19 

5.4 

10 

3.6 

0.14-

8.0 

15 

13 

0 

27 

11 

7.3 

20 

0 

22 

29 

1.7 

35 

0 

6.9 
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TABLES 

Page 2 of 2 

SUMMARY OF DETECTED ANALYTES IN FIELD DUFUCATE SAMPLE SETS 
GM TRUCK GROUP SITE 

PONTIAC, MICfflGAN 

Analysis Inoestigative Sample Duplicate Sample RPD' 

Appendix IX - SVOCs 

2-Methylnaphthalene 

Naphthalene 

Phenanthrene 

S-7097-121898-DS-059 

S-7097-121898-DS-066 

02 J 

0.07 J 

0.1 J 

S-7097-121898-DS^ 

. S-7097-12189&-DS^7 

02 J 

0.07 J 

0.09 J 

0 

0 

11 

Appendix IX - Metals 

Antimony 0.08 J 0.09 J 12 

Arsenic 8.5 8.3 2.4 

Barium 41 40 23 

Beryllium 0.3 031 3.3 

Cadmium 0.66 0.31 72 

Chromium 12 11 8.7 

Cobalt 7.2 7.66 6.2 

Copper 17.2 16.3 5.3 

Lead 8.04 U.4 43 

Nickel • • • 22.2 23.3 4.8 

Selenium 0.3J 0.4J 29 

Silver 0.08 0.07 13 

Thallium 0.5 0.5 0 

Vanadium 18 17 5.7 

Zinc 65 65 0 

RPD - Relative Percent Difference 
J - The associated numerical value is an estimated quantity. 

CRA 7097M-1-T5 
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CONESTOGA-ROVERS 
& ASSOCIATES 

11100 Metro Airport Center Drive, Suite #160 
Romulus, Michigan 48174 
Telephone: (734)942-0909 Fax: (734)942-1858 
www.CRAworld.com 

MEMORANDUM 

TO: Scott Green REF. NO.: 7097 

FROM: Mary Cameron/lr/24/Det. DATE: November 10, 2000 

RE; Data Quality Assessment and Validation - Expanded Deliverables 
General Motors Truck Production Center (GM IPC) 
Pontiac, Michigan 

The following details a quality assessment and validation of the analytical data resulting from the 
August 17, 2000, collection of three (3) groundwater samples from the General Motors Truck Production 
Center in Pontiac, Michigan. The sample summary detailing sample identification, sample location, quality 
control samples and analytical parameters is presented in Table 1. Sample analysis was completed at 
Columbia Analytical Services in Kelso, Washington (CAS) in accordance with the methodologies presented 
in Table 2. The quality control criteria used to assess the data were established by the methods and the 
quality assurance project plan (QAPP).^ 

0 Iding Time Period and Sample Analvsis 

The holding time periods are presented in Table 3. Samples that violated the TCL SVOC holding time 
period are detailed in Table 4. The remaining samples, as indicated by the sample collection, extraction and 
analysis dates on the chain-of-custody forms and analytical reports provided by CAS, were prepared and 
analyzed within tfie required holding time periods. 

Gas Chromatographv/Mass Spectrometer Mass Calibration (Instrument Performance Check) 

To ensure adequate mass resolution, identification, and to some degree, sensitivity; the performance of each 
gas chromatography/mass spectrometer (GC/MS) instrument used for volatile organic compounds (VOC) 
and semi-volatile organic compounds (SVOC) analyses was checked at the beginning of each 12-hour 
period using bromnfluorobenzene (BFB) and decafluorotriphenylphosphine (DFTPP), respectively. 
The results of all instrument performance checks were within the acceptance criteria, indicating acceptable 
instrument performance. 

Initial Calibration - Organic Analvses 

Initial calibration data were used to demonstrate that each instrument was capable of generating acceptable 
quantitative data. Initial calibration criteria for organic analyses required that all compounds meet a 
method-specific minimum mean relative response factor (Rl^) for GC/MS analyses and a maximum 

m ppHcation of quality assurance criteria was consistent with "USEPA Contract Laboratory 
Program National Functional Guidelines for Organic Data Review", EPA-540/R-94/012, 
February 1994 and "USEPA Contract Laboratory Program National Functional Guidelines for 
Inorganic Review", EPA-540/R-94/013, February 1994. 

REGISTERED COMPAKY 

ISO 9001 
ENGINEERING DCSlGN 
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^tial Calibration - Organic Analyses (Cont'd) 

percent relative standard deviation (RSD) for all organic analyses. The initial calibration data for orgaruc 
analyses were within the acceptance criteria indicating the instruments were capable of acceptable 
performance prior to analysis. 

Initial Calibration - Inorganic Analyses 

The initial calibration criteria for inorganic analysis requires an initial calibration verification standard be 
analyzed within a method-specific percent recovery of the accepted or true value. The initial calibration 
data for the inorganic analyses were within the acceptance criteria indicating the instruments were capable 
of acceptable performance prior or analysis. 

Continuing Calibration 

To ensure that each instrument was capable of producing acceptable quantitative data over the analysis 
period, routine checks upon the instrument calibrations were performed. Continuing calibration 
acceptance criteria for organic analyses required that compoimds meet a method-specific minimum RRF 
(GC/MS analyses only) and maximum percent difference (D) between the initial calibration mean RRF and 
the continuing calibration RRF. The continuing calibration verification data were within the acceptance 
criteria. 

ontinuing calibration criteria for inorganic analyses were the same criteria as used for assessing the initial 
libration data. The continuing calibration verification data were within the acceptance criteria. 

Method Blank Samples 

Contamination of samples contributed by laboratory conditions or procedures was monitored by 
concurrent preparation and analysis of method blank samples. The method blank samples were reported to 
be free from detectable concentrations of target analytes, indicating no laboratory-attributable 
contamination occurred. 

Surrogate Compound Percent Recoveries (Surrogate Recoveries) 

Individual sample performance for the organic analyses was monitored by assessing the results of 
surrogate compound percent recoveries. The surrogate recovery acceptance criteria was met for all 
samples. 

Inductivelv Coupled Plasma Interference Check Sample Analysis 

To verify that proper inter-element and background correction factors had been established by the 
laboratory for metals analyses, the inductively coupled plasma interference check sample data was 
monitored. The data were within the acceptance criteria. 
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oratory Control Sample Analysis 

The laboratory control sample (LCS) analyses serve as a monitor of the oyerall performance in all steps of 
the sample analysis. The sample results that should be qualified due to yiolation of LCS percent recoyery 
criteria are identified and qualified in Table 5. Seyeral of the samples were preyiously qualified as 
estimated (UJ) quantitation limits (extracted on 9/26/2000) due to yiolation of TCL SVOC holding time 
criteria. The extent and magnitude of the LCS percent recoyery criteria yiolation oyerides the preyious 
qualification. Therefore, the TCL SVOC results for the samples extracted on 9/26/2000 should be qualified 
as rejected (R) and only the TCL SVOC results extracted on 8/24/2000 should be reported. The remaining 
LCS percent recoveries were within the acceptance criteria. 

Matrix Spike/Matrix Spike Duplicate Percent Recoveries - Organic Analyses 

To assess the long term accuracy and precision of the analytical methods on various matrices, matrix 
spike/matrix spike duplicate (MS/MSD) percent recoveries and the relative percent difference (RPD) of the 
concentrations were determined. The TCL SVOC MS/MSD percent recoveries and associated RPD 
acceptance criteria were violated, but the associated sample was previously qualified. No further 
qualification was required. The MS/MSD percent recoveries and associate RPDs acceptance criteria were 
met for the remaining analyses. 

Matrix Spike Analysis - Inorganic Analyses 

atrix spike samples were monitored to determine the effects of sample matrix on the laboratories 
gestion and measurement methods. The inorganic matrix spike recoveries were within acceptance 

criteria. 

Duplicate Sample Analyses - Inorganic Analyses 

The laboratory precision of matrix-specific metals methods was monitored by the analyses of duplicate 
samples. The duplicate RPD data were within the acceptance criteria. 

Serial Dilution - Inorganic Analyses 

The percent difference (D) between serial dilutions of a sample for various matrices were monitored to 
determine physical or chemical interference. The calcium result reported for sample 
GV/-7097-081700-TJ-003 should be qualified as an estimated (J) value due to violation of serial dilution 
criteria. The remaining percent D acceptance criteria were met. 

Internal Standard Summaries 

Overall instrument stability and performance for the VOC and SVOC analyses was monitored using 
internal standard peak area and retention time (RT) data. Internal standard peak areas of the samples were 
required to fall within method-specific percent recovery of their respective internal standard areas in the 
continuing calibration standard. The RT for each internal standard in the samples were required to be 
within method-specific time intervals of their respective internal standard RT in the continuing calibration 

^^pndard. The TCL VOC and TCL SVOC internal standard and retention time data were within the 
^^ceptance criteria. 
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m eet Compound Identification 

To minimize erroneous compound identification during organic analyses, qualitative criteria including 
compound retention time and mass spectra (if applicable) were evaluated according to identification criteria 
established by the methods. The organics reported adhered to the specified identification criteria. 

Compound Quantitation 

The reported quantitation results and detection limits were checked to ensure results reported were 
accurate. No discrepancies were found between the raw data and the sample results reported by the 
laboratory. 

Field Qualitv Assurance/Qualitv Control 

The field quality assurance/quality control consisted of one (1) field duplicate sample set and one (1) trip 
blank sample. 

Overall precision for the sampling event and laboratory procedures was monitored using the results of the 
field duplicate sample set. Table 6 summarizes the results of the detected analytes in the field duplicate 
sample set. The data indicate that an adequate level of precision was achieved for the sampling event. 

To monitor potential cross-contamination of VOC during aqueous sample transportation and storage, a trip 
^^ank was submitted to the laboratory for VOC analysis with each shipping cooler. No target analytes were 
^M^orted as detected in the trip blank sample. 

Svstem Performance 

System performance between various quality control checks was evaluated to monitor for changes that may 
have caused the degradation of data quality. No technical problems or chromatographic anomalies were 
observed which require qualification of the data. 

Overall Assessment 

The data were found to exhibit acceptable levels of accuracy and precision, based on the provided 
information, and may be used with the qualifications noted. 



TABLE 1 

SAMPLE SUMMARY 
GENERAL MOTORS TRUCK PRODUCTION CENTERS SITE 

PONTIAC, MICHIGAN 

Sample Sample 

Identification Location / Description Matrix QC Parameters 

GW-7097-081700-TJ-001 MW-3-1 

GW-7097-081700-TJ-002 MW-3-1 

GW-7097-081700-TJ-003 MW-31-2 

Water 

Water Duplicate of 001 

Water 

VOC, SVOC, Inorganics, Pesticides, PCB 

VOC, SVOC, Inorganics, Pesticides, PCB 

VOC, SVOC, Inorganics, Pesticides, PCB 

Notes: 

VOC - Target Compound List (TCL) Volatile Organic Compounds (VOC). 

SVOC - TCL Semi-Volatile Organic Compounds (SVOC). 

Inorganics - Target Analyte List (TAL) Inorganics, Dissolved and Total 

PC B - Polychlorinated biphynels. 

aiA 7097M-;4-TlD.xls 



TABLE 2 

SUMMARY OF ANALYTICAL METHODS 
GENERAL MOTORS TRUCK PRODUCTION CENTERS SITE 

FONTIAC, MICHIGAN 

Parameter 

TCL VOC 

TCL SVOC 

PCB 

TAL Inorganics, Total and Dissolved 

Method 

SW-846 8260B ^ 

SW-846 8270C 

SW-846 8082 

Aluminum SW-846 6010B 

Antimony SW-846 6020 

Arsenic SW-846 6020 

Barium SW-846 6010B 

Beryllium SW-846 6020 

Cadmium SW-846 6020 

Calcium SW-846 6010B 

Chromium SW-846 6010B 

Cobalt SW-846 6010B 

Copper SW-846 6010B 

Iron SW-846 6010B 

Lead SW-846 6020 

Magnesium SW-846 6010B 

Manganese SW-846 6010B 

Mercury SW-846 7470A 

Nickel SW-846 6010B 

Potassium SW-846 6010B 

Selenium SW-846 6020 

Silver SW-846 6020 

Sodium SW-846 6010B 

Thallium SW-846 6020 

Total Cyanide EPA-WW 335.2' 

Vanadium SW-846 6010B 

Zinc SW-846 6010B 

SW-846 - "Test Methods for Evaluating Solid Waste, Physical/Chemical Methods", SW-846,3rd Edition, and 
Promulgated updates, November 1986 
^ EPA-WW - "Methods for Chemical Analysis of Water and Waste," EPA-600/4-79-020, revised March 1983. 
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TABLE 3 

HOLDING TIME PERIODS 
GENERAL MOTORS TRUCK PRODUCTION CENTERS SITE 

PONTIAC, MICHIGAN 

Analysis 

TCL VOC 

TCL SVOC, TCL Pesticides, PCB 

TAL Inorganics-

Metals (except Mercury) 

Mercury 

Cyanide 

Holding Time Period 

14 days from sample collection to completion of 
analysis 

7 days from sample collection to extraction 
40 days from extraction to completion of analysis 

• 180 days from sample collection to completion of 
analysis 

28 days from sample collection to completion of 
analysis 

14 days from sample collection to completion of 
analysis 

CRA 7097M-24-T3D 



TABLE 4 

SUMMARY OF QUALIHED SAMPLE DATA 
DUE TO HOLDING TIME PERIOD VIOLATIONS 

GENERAL MOTORS TRUCK PRODUCTION CENTERS SITE 
PONTIAC, MICHIGAN 

Analysis Associated Samples Qualifier^ 

TCL SVOC GW-7097-081700-TJ-001 (9/26/2000)2 UJ 

GW-7097-081700-T7-002 (9/26/2000) UJ 

GW-7097-081700-TJ-003 (9/26/2000) UJ 

'The sample parameter results should be qualified as: 

UJ -The analyte was not detected above the reported sample quantitation limit. However, the reported 
quantitation limit is estimated and may or may not represent the actual limit of quantitation necessary to 
accurately and precisely measure the analyte in the sample (for non-detected parameters). 

^ Date of extraction 
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TABLE 5 

SUMMARY OF QUALIFIED SAMPLE DATA DUE TO 
LABORATORY CONTROL SAMPLE PERCENT RECOVERY VIOLATION 

GENERAL MOTORS TRUCK PRODUCTION CENTERS SITE 
PONTIAC, MICHIGAN 

Analysis Parameters 

TCL SVOC Phenol 

2-Chlorophenol 

Benzoic Acid, 

Hexachlorocyclopentadiene 

Associated Samples 

GW-7097-081700-TJ-001 (8/24/2000) 2 

GW-7097-081700-TJ-002 (8/24/2000) 

GW-7097-081700-TJ-003 (8/24/2000) 

Qualifier^ 

R 

R 

R 

R 

TCL SVOC TCL SVOC GW-7097-081700-TJ-001 (9/26/2000) 

GW-7097-081700-TJ-002 (9/26/2000) 

GW-7097-081700-TJ-003 (9/26/2000) 

R 

R 

R 

^The analysis parameters results should be qualified for the listed samples as: 

R - The sample results are rejected due to serious deficiencies in the ability to analyze the sample and meet 
quality control criteria. The presence or absence of the analyte cannot be verified. 

2 Date of extraction. 
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TABLE 6 

SUMMARY OF DETECTED ANALYTES IN FIELD DUPLICATE SAMPLE SETS 
GENERAL MOTORS TRUCK PRODUCTION CENTERS SITE 

PONTIAC, MICHIGAN 

Parameter Investigative Sample Duplicate Sample RPD ^ 

GW-7097-081700-TJ-001 GW-7097-081700-TJ-002 

TAL Inorganics - Total (pg/L) 

Aluminum 116 ND (50.0)^ NC' 
Antimony 0.25 ND (0.25) NC 
Arsenic 24.2 25.8 6.4 
Barium 429 434 1.2 
Calcium 323,000 327,000 1.2 
Iron 11,100 11,300 1.8 
Lead 0.75 0.56 29 
Magnesium 95,400 95,000 0.42 
Manganese 1,360 1,330 2.2 
Nickel 224 228 1.8 
Potassium 9,200 9,290 0.97 
Selenium 23.3 27.4 16 
Silver 0.36 ND (0.25) NC 
Sodium 790,000 810,000 2.5 

TAL Inorganics - Dissolved (pg/L) 

Antimony 0.39 1.2 100 
Arsenic 25.9 25.8 0.39 
Barium 455 444 2.4 
Calcium 335,000 310,000 7.8 
Iron 11,800 11,000 7.0 
Lead 0.32 0.37 14 
Magnesium 98,100 90,300 8.3 
Manganese 1,400 1,370 2.2 
Nickel 244 196 22 
Potassium 9,430 10,100 6.9 
Selenium 29.4 29.7 1.0 
Sodium 835,000 775,000 7.5 
Zinc NO (10.0) 10.4 NC 

Notes; 

' RPD - Relative Percent Difference 

^ ND( ) - Not detected at tfie quantitation limit stated in parentheses. 
NC - Not calculable. 

C:RA 7097M-24-T6D 
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Generic Criteria Tabies 
Op Memo #18 

ATTACHMENT A 
GROUNDWATER: RESIDENTIAL AND INDUSTRIAL-COMMERCIAL 

PART 201 GENERIC CLEANUP CRITERIA AND SCREENING LEVELS 

Developed under the authority of the 
NATIIRAI RFftnimr.F!; ANnFNVmnNMFNTAI PFinTFrTinN Ar:T. inQA PA AR1. AR AMFMRFH 

Groundwater criteria were caicuiated using currentiy avaiiabie ctiemicai-specific data and U.S. Environmental Protection Agency risk assessment guidance. Criteria may change for the next 
annual revision of the criteria tables. All criteria are expressed in units of parts per billion (ppb-.ug/L). Scientific notation is represented by E+ or E- a value; for example, 2 x 10® is reported as 
2.0E+6. For comparison to the criteria, groundwater samples should be representative of the water moving through the aquifer in the contaminant plume. Samples should be collected using 
a low flow protocol that minimizes turbidity caused by disturbances from sampling and, in most cases, total analyses of the samples should be conducted (see Op Memos #18 for details). 
Please refer to Op Memo #6 for recommended analytical methods and target detection limits. 

Guidesheet Number —^ #1 #2 #3 #4 #5 #6 #7 #8 #9 

Chemical 
Abstract 
Service 
Number 

Residential & 
Commercial 1 

Drinking Water 
Criteria 

Industrial & 
Commercial II, 
III & IV Drinking 
Water Criteria 

Groundwater 
Surface Water 

Interface 
Criteria 

Residential & 
Commercial 1 
Groundwater 

Volatilization to 
Indoor Air 
Inhalation 

Criteria 

Industrial & 
Commercial II, 

III & IV 
Groundwater 

Volatilization to 
Indoor Air 
Inhalation 

Groundwater 
Contact 
Criteria 

Water 
Solubility 

Flammablllty 
and Explosivlty 

Screening 
Level 

Acute 
Inhalation 
Screening 

Level 

PHYSICAL PARAiyiETERS 

Dissolved oxygen (DO) NA NA (AE) NA NA NA NA NA NA 

Phosphorus NA NA lAE) NA NA NA NA NA NA 

Total dissolved solids (IDS) 5.0E+5 (E) 5.0E+5 (E) (AE) NA NA NA NA NA NA 

HAZARDOUS SUBSTANCES 

Acenaphthene 83329 1,300 3,800 19 4.200 (S) 4,200 (8) 4,200 (8) 4,240 ID ID 

Acenaphthylene 208968 52 150 ID 3,900(8) 3,900 (8) 3,900 (8) 3,930 ID ID 

Acetaldehyde {!} 75070 950 2,700 NA 1.1E+6 2.3E+6 4.2E+7 1.0E+9 4.4E+6 2.6E+7 

Acetic acid 64197 1 18.000 ltdt 18,000 (k/l) 18,000 (Nl) NLV NLV 1.8E+8 6.0E+9 4.8E+9 1.0E+9{D) 

Acetone {!} 67641 1 730 2,100 1,700 1.0E+9 (D,S) 1.0E+9{D,S) 3.1 E+7 1.0E+9 7.5E+6 1.0E+9 (D) 

Acetonitrlle 75058 140 400 NA 2.4E+7 4.5E+7 5.6E+6 2.00E+8 1.0E+7 2.0E+8 

Acelophenone 98862 1,500 4,400 NA 6.1E+6 (S) 6.1E+6 (8) 6.1 E+6 (8) 6.1 E+6 ID ID 
Acrolein (1) 107028 1 120 330 NA 2,100 4,200 3.4E+6 2.10E+8 3.3E+6 3.4E+5 

Acrylamide 79061 0.3 1.2 NA NLV NLV 13,000 2.20E+9 NA ID 
Acrylic acid 79107 3,900 11.000 NA 1.2E+7 2.8E+7 7.6E+7 1.00E+9 1.0E+9 (D) ID 
Acrylonitriie (1) 107131 2.6 11 4.9 (X) 34,000 1.9E+5 14,000 7.50E+7 3.2E+6 ID 
Alachlor 15972608 1 2.0 lA) 2.0 (A) 11{X) NLV NLV 1,700 1.83E+5 ID ID 
Aldlcarb 116063 3.0 (A) 3.0(A) NA NLV NLV 1.2E+5 6.00E+6 ID ID 
Aldlcarb sulfoxide 1646873 4.0 {A} 4.0 (A) NA NLV NLV 2.7E+6 2.80E+7 ID ID 
Aldlcarb sulfone 1646884 2.0 (A) 2.0 (A) NA NLV NLV 2.1 E+6 7.80E+6 ID ID 
Aldrin 309002 0.098 0.4 NA 180 (8) 180 (8) 0.34 (AA) 180 ID ID 
Alurtilnum{B} 7429905 ^(V) 50 (V) NA NLV NLV 6.4E+7 NA ID ID 
Ammonia 7664417 10,000 (N) 10,000 (N) 3.2E+6 7.2E+6 ID 5.30E+8 ID 3.5E+6 
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Guidesheet Number —^ #1 #2 #3 #4 #5 #6 #7 #8 #9 

Chemical 
Abstract 

Residential & 
Commercial i 

industrial & 
Commercial ii, 

Groundwater 
Surface Water 

Residential & 
Commercial 1 
Groundwater 

Volatilization to 
indoor Air 
inhalation 

Criteria 

industrial & 
Commercial II, 

III & IV 
Groundwater 

Groundwater 
Contact 
Criteria 

Water 
Flammability 

and Expiosivity 
Acute 

Inhalation 
Service Drinking Water ill & iV Drinkins Interface 

Residential & 
Commercial 1 
Groundwater 

Volatilization to 
indoor Air 
inhalation 

Criteria 

Volatilization to 

Groundwater 
Contact 
Criteria 

Soiubiitty Screening Screening 
Number Criteria Water Criteria Criteria 

Residential & 
Commercial 1 
Groundwater 

Volatilization to 
indoor Air 
inhalation 

Criteria 

Indoor Air 
inhalation 

Groundwater 
Contact 
Criteria 

Level Level 

Aniline 62533 53 220 20 (M) NLV NLV 1.4E+5 3.60E+7 NA ID 

Anthracene 120127 43 (S) 43(8) ID 43 (8) 43(8) 43 (8) 43.4 ID ID 

Antimony 7440360 6.0 (A) ID NLV NLV ; 68;c^s' NA ID ID 

f rseirllc (B) i 7440382 1 %tUA) 50(A) 150(X) NLV NLV 4,300 NA ID ID 

Asbestos (AS) 1332214 |7.0E+6f/mL(A 7.0E+6 f/mL (A) NA NLV NLV ID NA NA ID 

Atrazine 1912249 3.0 (A1 3.0(A) 7.3 (X) NLV NLV 5,400 70,000 ID ID 

Azobenzene 103333 23 94 NA 6,400 (8) 6,400 (8) 1,600 6,400 ID ID 

Barltim,. 7440393 mBw 2,000 (A) (Q,X) NLV NLV , 1.4E+7 NA ID ID 

Benzene {!} 71432 5.0 (A) 200 (X) 5.600 36,000 11,000 1.75E+6 34,000 67,000 

Benzidine 92875 0.3 (M) . 0.3 (M) ID NLV NLV 7.1 5.20E+5 ID ID 

Benzo(a)anthracene (Q) 56553 2.1 8.5 NA NLV NLV 9.4 (S,AA) 9.4 ID ID 

Benzo(b)fiuoranthene (Q) 205992 2.0 (M) 2.0 (M) ID NLV NLV 2.0 (M,AA) 1.5 ID ID 

Benzo(k)tluoranthene (Q) 207089 5.0 (M) 5.0 (M) NA NLV NLV 5.0 (M,AA) 0.8 ID ID 

Benzo(g,h,i)peryiene 191242 5.0 (M) 5.0 (M) NA NLV NLV 5.0 (M,AA) 0.26 ID ID 

Benzo(a)pyrene (Q) 50328 5.0 (A.M) 5.0 (A,M) ID NLV NLV 5.0 (M,AA) 1.62 ID ID 
Benzoic acid 65850 32,000 92,000 NA NLV NLV 3.5E+6 (8) 3.50E+6 ID ID 
Benzyl alcohol 100518 10,000 29,000 NA NLV NLV 4.4E+7 (8) 4.40E+7 ID ID 

Benzyl chloride 100447 7.7 32 NA 12,000 77,000 3,600 4.90E+5 NA ID 
Beryllium 7440417 4.0(A) 4.0 (A) (G) NLV NLV 2.9E+5 NA ID ID 
bis(2-Chioroethoxy)ethane 112265 ID ID NA NLV NLV ID 1.89E+7 ID ID 
bis(2-Chioroethyi)ether (i) 111444 2.0 8.3 NA 38,000 2.1 E+5 5,700 1.72E+7 1.7E+7(8) 1.7E+7(S) 
bis(2-Ethylhexyl)phthaiate 117817 6.0 (A) 6.0 (A) 32 NLV NLV 320 (AA) 340 NA 340(8) 
Boron {B) 7440428 500(F) 500(F) 1,900 NLV NLV 6.2E+7 NA ID ID 
Bromotrenzene (i) 108861 18 50 NA 1.8E+5 3.9E+5 12,000 4.13E+5 ID ID 
Bromodichioromethane 75274 100 (A, W) 100 (A, W) ID 4,800 38,000 14,000 6.74E+6 ID ID 
Bromoform 75252 100 (A, W) 100 (A, W) ID 4.8E+5 3.1E+6(8) 1.4E+5 3.10E+6 ID ID 
Bromomethane 74839 10 29 35 4,000 9,000 70,000 1.45E+7 ID ID 
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Guidesheel Number —^ #1 #2 #3 #4 #5 #6 #7 #8 #9 

Chemical 
Abstract 
Service 

Residential & 
Commercial 1 

Drinking Water 

Industrial & 
Commercial II, 
III & IV Drinking 

Groundwater 
Surface Water 

Interface 

Residential & 
Commercial 1 
Groundwater 

Volatilization to 
Indoor Air 
Inhalation 

Criteria 

Industrial & 
Commercial II, 

III & IV 
Groundwater 

Volatilization to 

Groundwater 
Contact 
Criteria 

Water 
Solubility 

Flammabillty 
and Exploslvity 

Screening 

Acute 
Inhalation 
Screening 

Number Criteria Water Criteria Criteria 

Residential & 
Commercial 1 
Groundwater 

Volatilization to 
Indoor Air 
Inhalation 

Criteria 

Indoor Air 
Inhalation 

Groundwater 
Contact 
Criteria 

Level Level 

n-Butanol {1) 71363 950 2,700 NA NLV NLV 8.8E+6 7.40E+7 2.4E+7 7.4E+7 (8) 

2-Butanone (MEK) (1) 78933 13,000 38,000 2,200 2.4E+8 (S) 2.4E+8 (S) 2.4E+8 (8) 2.40E+8 ID 2.4E+8 (8) 

n-Butyl acetate 123864 550 1,600 NA 6.7E+6 (S) 6.7E+6 (S) 1.8E+6 6.70E+6 1.2E+6 6.7E+6 (8) 

t-Butyl alcotiol 75650 3,900 11,000 NA 1.0E+9(D,S) 1.0E+9 (D,S) 7.9E+7 1.0E+9 3.0E+7 ID 

Butyl benzyl phthalate 85687 1,200 2,700 (S) 14 (X) NLV NLV 2,700 (8) 2,690 ID ID 

n-Butylbenzene 104518 80 230 NA ID ID 5,900 NA ID ID 

sec-Butylbenzene 135988 80 230 NA ID ID 4,400 NA ID ID 

tert-Butylbenzene (1) 98066 80 230 NA ID ID 8,900 NA ID ID 

Cadmium (B) 7440439 5.0(A) 5.0(A) {G,X) NLV NLV 1.9E+5 NA ID ID 

Camphene {1) 79925 ID ID NA ID ID ID 33,400 ID ID 

Caprolactam 105602 5,800 17,000 NA NLV NLV 3.9E+8 5.25E+9 NA 1.0E+9 (D) 

Carbatyl 63252 700 2,000 NA ID ID 1.3E+5 (S) 1.26E+5 ID ID 

Carbazole 86748 85 350 10 (M) NLV NLV 7,400 7,480 ID ID 

Carbofuran 1563662 40(A) 40(A) NA NLV NLV 3.4E+5 7.00E+5 ID ID 

Carbon disulfide (I.R} 75150 800 2,300 ID 2.5E+5 5.5E+5 1.2E+6(S) 1.19E+6 6,500 ID 

Cartion tetractilorlde 56235 5.0 (A) 5.0(A) 45 (X) 370 2,400 4,600 7.93E+5 ID 96,000 

Cfilordane (J) 57749 2.0(A) 2.0(A) IP 56 (S) 56(8) 15(AA) 56 ID ID 

Ctiloride 16887006 2.5E+5 (E) 2.5E'f5 (E) 1.25E+5 (X) NLV NLV ID NA ID ID 

Chlorobenzene (1) 108907 100(A) 100(A) 47 2.1 E+5 4.7E+5 (S) 86,000 4.72E+5 79,000 ID 
1 -Chloro-1,1 -difluoroethane 75683 15,000 44,000 NA 3.9E+6 (S) 3.9E+6 (S) 3.9E+6 (8) 3.9E+06 ID ID 
Chloroethane 75003 430 1,700 ID 5.7E+6 (S) 5.7E+6 (S) 4.4E+5 5.74E+6 56,000 ID 
2-Chloroettiyl vinyl ettier 110758 ID ID NA ID ID ID 1.50E+7 ID ID 
Chloroform 67663 too (A,W) 100 (A,W) 170 (X) 28,000 1.8E+5 1.5E+5 7.92E+6 ID ID 
Chloromethane (1} 74873 260 1,100 ID 8,600 52,000 4.9E+5 6.34E+6 18,000 2.1 E+5 
4-Chloro-3-methylphenol 59507 150 420 NA NLV NLV 79,000 3.90E+6 ID ID 
beta-Chloronaphthalene 91587 1,800 5,200 NA ID ID 6,700 (8) 6,740 ID ID 
2-Chlorophenol 95578 45 130 22 ID ID 94,000 2.20E+7 ID ID 
o-Chlorotoluene (1) 95498 150 420 NA 3.7E+5 (S) 3.7E+5 (S) 44,000 3.73E+5 ID ID 
Chlorpyrlfos 2921882 22 63 NA 2.9 6.6 1,100 (S) 1,120 ID ID 
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Chemical Residential & industrial & Groundwater 

Residential & 
Commercial i 
Groundwater 

Volatilization to 
indoor Air 
inhalation 

Criteria 

Industrial & 
Commercial ii, 

ill & iV 
Groundwater 

Contact 
Criteria 

Fiammabiiity Acute 
Abstract Commercial i Commercial li, Surface Water 

Residential & 
Commercial i 
Groundwater 

Volatilization to 
indoor Air 
inhalation 

Criteria 

Groundwater 
Groundwater 

Contact 
Criteria 

Water and Expiosivity inhalation 
Service Drinking Water ill & iV Drinking interface 

Residential & 
Commercial i 
Groundwater 

Volatilization to 
indoor Air 
inhalation 

Criteria 

Volatilization to 

Groundwater 
Contact 
Criteria 

Sotubiiny Screening Screening 
Number Criteria Water Criteria Criteria 

Residential & 
Commercial i 
Groundwater 

Volatilization to 
indoor Air 
inhalation 

Criteria 

indoor Air 
Inhalation 

Groundwater 
Contact 
Criteria 

Level Level 

Chromium (III) (B.H) 16065831 100 (A) 100(A) (G,X) NLV NLV 2.98+8 NA ID ID 

Chromium (VI) 18540299 100(A) 100(A) 11 NLV NLV 4.6E+5 NA ID ID 

Chtysene (Q) 218019 5.0 (M) 5.0 (M) ID ID ID 5.0 (M,AA) 1.6 ID ID 

Cobalt 7440484 1 40 100 100 NLV NLV 2.4E+6 NA ID ID 

Copper 7440508 1 1,000 (E) 1,000 (E) (Q) NLV NLV 7.4E+6 NA ID ID 

Cyanazlne 21725462 1 10 (Ml 10 (M) 56 (X) NLV NLV 2,800 1.70E+5 ID ID 

Cyanide (R) 57125 200 (A) 200(A) 20 (M) NLV NLV 57,000 NA ID ID 

Cyclohexanone 108941 33,000 94,000 NA 1,400 3,300 2.3E+7 (S) 2.30E+7 NA ID 

Dacthal 1861321 73 210 NA NLV NLV 500 (S) 500 ID ID 

Dalapon 75990 200(A) 200(A) NA NLV NLV 1.2E+7 5.02E+8 ID ID 

4-4'-DDD 72548 9.1 37 NA NLV NLV 44 (AA) 90 ID ID 

4-4'-DDE 72559 4.3 . 15 NA ID ID 27 (AA) 120 ID ID 

4-4'-DDT 50293 3.6 10 0.02 (M) NLV NLV 13 (AA) 25 NA ID 

Decabromodlphenyl ether 1163195 30(8) 30(8) NA 30(8) 30 (S) 30(8) 30 ID ID 

Dim-butyl phthalate 84742 880 2,500 9.7 NLV NLV 11,000 (8) 11,200 NA ID 
Dl(2-ethylhexyl) adipate 103231 400(A) 400(A) NA NLV NLV 470 (8) 471 ID ID 
Dl-n-octyl phthalate 117840 130 380 ID NLV NLV 400 3,000 ID ID 
DIacetone alcohol (1) 123422 ID ID NA NLV NLV ID 1.0E+9 1.0E+9(D) ID 
DIazlnon 333415 1.3 3.8 NA NLV NLV 1,300 68,800 NA ID 
Dlbenzo(a,h)anthracene (Q) 53703 5.0 (M) 5.0 (M) ID NLV NLV 5.0 (M,AA) 2.49 ID ID 
DIbenzofuran 132649 ID ID 4.0 ID ID ID 10,000 ID ID 
DIbromochloromethane 124481 100 (A,W) 100 (A, W) ID 15,000 1.1 E+5 18,000 2.60E+6 ID ID 
DIbromochloropropane 96128 0.2(A) 0.2 (A) NA 1,200(8) 1,200(8) 390 1,230 ID ID 
Dibromomethane 74953 80 230 NA ID ID 5.3E+5 1.10E+7 ID ID 
1,2-Dlchlorobenzene 95501 600 (A) 600(A) 16 1.6E+5 (S) 1.6E+5 (S) 1.6E+5 (8) 1.56E+5 NA 1.6E+5 (8) 
1,3-Dlchlorobenzene 541731 6.6 19 38 ID ID 2,000 1.11 E+5 ID ID 
1,4-Dlchlorobenzene 106467 75(A) 75(A) 13 16,000 74,000 (S) 6,400 73,800 NA ID 
3,3'-Dlchlorobenzidine 91941 1.1 4.3 0.3 {M,X) NLV NLV 180 3,110 ID ID 
DIchlorodlfluoromethane 75718 1,700 4,800 ID 2.2E+5 3.0E+5 (S) 3.0E+5 (8) 3.00E+5 ID ID 
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Chemical 
Abstract 
Service 

Residential & 
Commercial 1 

Drinking Water 

Industrial & 
Commercial II, 
III & IV Drinking 

Groundwater 
Surface Water 

Interface 

Residential & 
Commercial 1 
Groundwater 

Volatilization to 
Indoor Air 
Inhalation 

Criteria 

Industrial & 
Commercial II, 

III & IV 
Groundwater 

Volatilization to 

Groundwater 
Contact 
Criteria 

Water 
Solubility 

Flammability 
and Exploslvlty 

Screening 

Acute 
Inhalation 
Screening 

Number Criteria Water Criteria Criteria 

Residential & 
Commercial 1 
Groundwater 

Volatilization to 
Indoor Air 
Inhalation 

Criteria 

indoor Air 
Inhalation 

Groundwater 
Contact 
Criteria 

Level Level 

1,1-DicWotoethane 75343 880 2,500 ID 1.0E+6 2.3E+6 2.4E+6 5.06E+6 1.9E+5 ID 

1,2-Dlchloro8thane {!) 107062 5.0 (A) 5.0(A) 360 (X) 9,600 59,000 19,000 8.52E+6 1.3E+6 ID 

1,1-Dichloroethylene {!) 75354 7.0(A) 7.0(A) 65 (X) 200 1,300 11,000 2.25E+6 48,000 1.4E+5 

cis-1,2-Dlchloroethylene 156592 ^(A) 70 (A) ID •96,000 ? 2.2E+5 2.0E+5 3.50E+6 2.7E+5 ID 

trans-1,2-Dichloroethylene 156605 100 (A) 100(A) ID 85,000 2.0E+5 2.2E+5 6.30E+6 1.2E+5 ID 

2,6-Dlchloro-4-nitroaniline 99309 2,200 6,300 NA NLV NLV 7,000 (S) 7,000 ID ID 

2,4-Dicttlorophenol 120832 73 210 19 NLV NLV 48,000 4.50E+6 ID ID 

2,4-Dicttlorophenoxyacetic acid 94757 70(A) 70(A) 220 NLV NLV 1.2E+5 6.80E+5 ID ID 

1,2-Dichloropropane {!} 78875 5.0(A) 5.0(A) 290 (X) 16,000 36,000 16,000 2.80E+6 2.7E+5 2.8E+6 (S) 

1,3-Dlchloropropene 542756 21 63 NA 2.0 13 13,000 2.80E+6 66,000 ID 

Dichlorovos 62737 1.6 6.7 NA NLV NLV 5,900 1.60E+7 NA ID 

DIcyclohexyl phthalate 84617 ID ID NA ID ID ID 4,000 ID ID 

Dieldrin 60571 0.11 0.43 0.02 (M) 200 (S) 200 (S) 2.4 (AA) 195 ID ID 

Diethyl ether 60297 10{E,M) 10 (E,M) ID 6.1E+7(S} 6.1 E+7 (S) 3.5E+7 6.10E+7 3.2E+5 6.1 E+7 (S) 

Diethyl phthalate 84662 5,500 16,000 NA NLV NLV 1.1 E+6 (S) 1.08E+6 NA ID 

DIethylene glycol monobutyl ether 112345 88 250 NA NLV NLV 4.0E+6 1.0E+9 ID ID 

Dilsopropyl ether 108203 30 86 NA ID ID 8,000 (S) 8,041 ID ID 

Dllsopropylamlne (1) 108189 5.6 16 NA ID ID 21,000 3.69E+7 2.3E+6 ID 

Dimethyl phthalate 131113 73,000 2.1 E+5 NA NLV NLV 4.2E+6 (S) 4.19E+6 NA ID 

N,N-Dimethylacetamlde 127195 180 520 4,100 (X) NLV NLV 2.3E+7 1.0E+9 NA ID 

N,N-Dlmethylanlllne 121697 1 46 NA 2.4E+5 1.3E+6(S) 20,000 1.27E+6 NA 1.3E+6 (S) 

DImethylformamlde (1) 68122 1 1 700 2,000 NA NLV NLV 1.1 E+8 1.0E+9 ID ID 

2,4-Dlmethylphenol 105679 370 1,000 380 NLV NLV 5.2E+5 7.87E+6 ID ID 
2,6-Dlmethylphenol 576261 4.4 13 NA NLV NLV 6,300 6.14E+6 ID ID 

3,4-Dlmethylphenol 95658 10 29 NA NLV NLV 18,000 4.93E+6 ID ID 
DImethylsulfoxIde 67685 2.2E+5 6.3E+5 1.9E+5 NLV NLV 1.7E+B (S) 1.66E+8 ID ID 
2,4-Dlnltrotoluene 121142 7.7 32 NA NLV NLV 8,600 2.70E+5 ID ID 
DInoseb 88857 7.0 (A) 7.0(A) NA ID ID 7,000 52,000 ID ID 
1,4-Dloxane (1) 123911 85 350 2,800 (X) NLV NLV 1.7E+6 9.00E+8 7.2E+7 ID 
Dlquat 85007 20(A) 20(A) NA NLV NLV 7.0E+5 (S) 7.00E+5 ID ID 
DIuron 330541 31 90 NA NLV NLV 37,000 (S) 37,300 ID ID 
Endosulfan (J) 115297 1 1.7 4.8 NA ID ID 510 (S) 510 ID ID 
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Endothall 145733 100(A) 100(A) NA NLV NLV 2.5E+7 (AA) 1.00E+8 ID ID 

Endrin 72208 2.0 (A) 2.0(A) IP NLV NLV 160 (AA) 250 ID ID 

Epichlorohydrin {!) 106898 5.0 (M) 6.0 NA 3.2E+5 6.3E+5 11,000 6.60E+7 2.3E+7 ID 

Ethanol {!) 64175 1.9E+6 3.8E+6 IP NLV NLV 1.0E+9 (D) 1.0E+9 4.8E+7 ID 

Ethyl acetate (!) 141786 6,600 19,000 NA 6.4E+7 (S) 6.4E+7 (8) 6.4E+7 (8) 6.40E+7 2.1E+6 ID 

Ethylbenzene (!) 100414 74(E) 74(E) 18 1.7E+5 (S) 1.7E+5 (8) 1.7E+5 (8) 1.69E+5 22,000 1.7E+5(S) 

Ethylene dibromlde 106934 1.0 {A.M) 1.0 (A,M) 1.0 (M) 2,400 15,000 25 4.20E+6 ID ID 

Ethylene glycol 107211 15,000 42,000 1.9E+5{X) NLV NLV 1.0E+9(D,S) 1.0E+9 NA 1.0E+9(D) 

Ethylene glycol monobutyl ether 111762 3,700 10,000 NA 2.9E+6 6.5E-r6 5.3E+7 2.24E+8 NA ID 

Fluoranthene 206440 210(8) 210 (S) 1.6 210(8) 210(8) 210(8) 206 ID ID 

Fluorene 86737 880 2,000 (S) 12 2,000 (S) 2,000 (8) 2,000 (8) 1,980 ID ID 

Fluorine (soluble fluoride) (B) 7782414 2,000 (E) 2,000 (E) NA NLV NLV 1.2E+7 NA ID ID 

Formaldehyde 50000 1,300 3,800 120 63,000 3.6E+5 3.0E+7 5.50E+8 ID 61,000 

Formic acid (I.U) 64186 18,000 (M) 29,000 ID 7.7E+6 1.5E+7 6.0E+8 1.0E+9 6.6E+8 3.5E+8 

1-Formylplperldine 2591868 80 230 NA ID ID ID NA ID ID 

Gentian violet 548629 15 63 NA NLV NLV 1.0E+6(S) 1.00E+6 ID ID 

Glyphosate 1071836 700(A) 700 (A) NA NLV NLV 1.2E+7(S,AA) 1.16E+7 ID ID 

Heptachlor 76448 0.4 (A) 0.4(A) NA 180(8) 180(8) 2.9 (AA) 180 ID ID 

Heptachlor epoxide 1024573 0.2(A) 0.2 (A) NA NLV NLV 9.0 (AA) 200 ID ID 

n-Heptane 142825 2,700 (S) 2,700 (8) NA 2,700 (S) 2,700 (8) 2,700 (8) 2,690 100 2,700 (8) 

Hexabromobenzene 87821 10 (M) 10 (M) ID ID ID 10 (M) 0.17 ID ID 
Hexachlorobenzene (C-66) 118741 1.0(A) 1.0(A) ID 440 3,000 4.6 6,200 ID ID 
Hexachlorobutadlene (C-46) 87683 15 42 0.053 1,600 3,200 (8) 400 3,230 ID ID 
alpha-Hexachlorocyclohexane 319846 0.43 1.7 NA 2,000 (8) 2,000 (8) 60 2,000 ID ID 
beta-Hexachlorocyclohexane 319857 0.88 3.6 NA NLV NLV 120 240 ID ID 
Hexachlorocyclopentadiene (C-56) 77474 50(A) 50(A) ID ID ID 1,800(8) 1,800 ID ID 
Hexachloroethane 67721 7.3 21 6.7 (X) 27,000 50,000 (8) 1,900 50,000 ID ID 
n-Hexane 110543 3,000 8,600 NA 12,000 (8) 12,000 (8) 12,000(8) 12,000 12,000 (8) ID 
2-Hexanone 591786 1,000 2,900 NA 4.2E+6 8.8E+6 5.2E+6 1.60E+7 ID ID 
lndeno(1,2,3-cd)pyrene (Q) 193395 50 (M) 5.0 (M) ID NLV NLV 5P,IM,AA) 0.022 ID ID 
Iron (B) ' 7439896 ^{E) 300(E) NA NLV NLV NA ID ID 
Isobutyl alcohol {1} 78831 2,300 6,700 NA 7.6E+7 (8) 7.6E+7 (8) 2.5E+7 7.60E+7 ID ID 
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Isophorone 78591 770 3,100 570 (X) NLV NLV 9.9E+5 1.20E+7 NA 1.2E+7(8) 

Isopropyl alcohol {1} 67630 470 1,300 NA NLV NLV 1.3E+7 1.0E+9 3.0E+7 1.0E+9(D) 

Isopropyl benzene 98828 800 2,300 ID 56,000 (S) 56,000 (8) 56,000 (S) 56,000 15,000 ID 

Lead » 7439921 V{L1 4.0 (L) (G,X1 NLV NLV ID NA ID ID 

Lindane 58899 0.2(A) 0.2(A) 0.027 ID ID 190 6,800 ID ID 

Lithium (B) 7439932 170 350 25 NLV NLV 5.4E+6 NA ID ID 

Maspei^um (E^) 7439954 1.1 E+6 NA NLV NLV NA ID ID 

Marg^rSielB^ 7439965 50(E) (G,X) NLV NLV NA ID ID 

Mercury (Inorganic) 7439976 2.0(A) 2.0(A) 1.3E-3(Z) NLV NLV 56(8) 56 ID ID 

Methane 74828 ID ID ID (K) (K) ID NA (K) ID 

Methanol 67561 3,700 10,000 480 2.5E+6 6.0E+6 2.9E+7 (8) 2.90E+7 2.3E+6 2.9E+7 (8) 

Methoxychlor 72435 40(A) 40(A) NA ID ID 45(8) 45 ID ID 

2-Methoxyethanol {1} 109864 7.3 21 NA NLV NLV 8.3E+5 1.0E+9 ID ID 
2-Methyl-4-chlorophenoxyacetlc acid 94746 7.3 21 NA NLV NLV 9,200 9.24E+5 ID ID 
2-Methyl-4,6-dlnltrophenol 534521 20 (M) 20 (M) NA NLV NLV 9,500 2.00E+5 ID ID 
Methyl parathion 298000 1.8 5.2 NA NLV NLV 3,000 50,000 ID ID 
4-Methyl-2-pentanone (MIBK) (1) 108101 1,800 5,200 ID 2.0E+7 (S) 2.0E+7 (S) 1.3E+7 2.00E+7 ID 2.0E+7 (8) 
Methyl-tert-butyl ether (MTBE) 1634044 40(E) 40(E) 730 (X) 4.7E+7 (S) 4.7E+7 (S) 6.98+5 4.68E+7 ID ID 
N-Methyl-morphollne (1) 109024 1 20 56 NA NLV NLV 1.5E+6 1.0E+9 ID ID 
Methylcyclopentane {1} 96377 ID ID NA ID ID ID 73,890 ID ID 
4,4'-Methylene-bls-2-chloroanlllne (MBOCA) 101144 1 1.1 4.5 NA NLV NLV 110 (AA) 14,000 ID ID 
Methylene chloride 75092 1 5.0(A) 5.0(A) 940 (X) 2.2E+5 1.4E+6 2.2E+5 1.70E+7 ID ID 
2-Methylnaphthalene 91576 260 750 ID ID. ID 25,000 (8) 24,600 ID ID 
Methylphenols (J) 1319773 1 1 370 1,000 71 NLV NLV 8.1 E+5 2.80E+7 NA ID 
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Metolachlor 51218452 240 990 NA NLV NLV 91,000 5.30E+5 ID ID 

Mirex 2385855 0.02 (M) 0.02 (M) NA NA NA 0.02 (M) 6.8E-6 NA ID 

Molybdenum (B) 7439987 37 100 800 (X) NLV NLV 9.7E+5 NA ID ID 

Naphthalene 91203 520 1,500 13 31,000(8) 31,000 (8) 31,000(8) 31,000 31,000(8) 31,000 (8) 

NlcKel{B)4. 7440020 100(A) (G) NLV NLV NA ID ID 

Nitrate (B.N) 14797558 10,000 (A,N) 10,000 (A,N) NA NLV NLV 3.1 E+8 NA ID ID 

Nitrite (B.N) 14797650 1,000 (A,N) 1,000 (A,N) NA NLV NLV 1.9E+7 NA ID ID 

Nitrobenzene (1) 98953 1 3.4 9.6 180 (X) 2.1 E+6 (8) 2.1 E+6 (8) 11,000 2.09E+6 NA ID 

2-Nitrophenoi 88755 20 58 ID NLV NLV 79,000 2.50E+6 ID ID 

n-Nitroso-di-n-propyiamine 621647 5.0 (M) 5.0 (M) NA NLV NLV 360 9.89E+6 ID ID 

N-Nitrosodiphenyiamine 86306 270 1,100 NA NLV NLV 35,000 (8) 35,100 ID ID 

Oxamyi 23135220 200 (A) 200(A) NA NLV NLV 6.2E+7 2.80E+8 ID ID 

Oxo-hexyi acetate 88230357 73 210 NA ID ID ID NA ID ID 

Pendimethaiin 40487421 1 280 (S) 280 (S) NA NLV NLV 280 (8) 275 ID ID 

Pentachiorobenzene 608935 6.1 17 NA ID ID 240 650 ID ID 

Pentachioronifrobenzene 82688 32(8} 32(8) NA 32(8) 32(8) 32(8) 32 ID ID 

Pentachlorophenol 87865 1.0 (A) 1.0(A) (G,X) NLV NLV 200 1.85E+6 ID ID 

Pentane 109660 ID ID NA 38,000 (8) 38,000 (8) ID 38,200 170 38,000 (8) 

2-Pentene (i) 109682 ID ID NA ID ID ID 2.03E+5 ID ID 

Phenanthrene 85018 52 150 5.0 (M) 1,000(8) 1,000(8) 1,000(8) 1,000 ID ID 

Phenoi 108952 4,400 13,000 210 NLV NLV 2.9E+7 8.28E+7 NA ID 
Phosphorus (totai) 7723140 63,000 2.4E+5 NA NLV NLV ID NA ID ID 
Phthaiic acid 88993 14,000 40,000 NA NLV NLV 1.4E+7(S) 1.42E+7 ID ID 
Phthaiic anhydride 85449 15,000 44,000 NA NLV NLV 6.2E+6 (8) 6.2E+6 NA ID 

Picioram 1918021 500(A) 500(A) NA NLV NLV 4.3E+5 (8) 4.30E+5 ID ID 
Piperidine 110894 3.2 9.2 NA NLV NLV 34,000 1.0E+9 ID ID 
Poiybrominated biphenyis (J) 67774327 0.032 0.09 IP NLV NLV ID 1.66E+7 ID ID 
Polychiorinated biphenyis (PCBs) (J.T) 1336363 0.5 (A) 0.5 (A) 0.2 (M) 45(8) 45(8) 3.3 (AA) 44.7 ID ID 
Prometon 1610180 160 460 NA NLV NLV 1.8E+5 7.50E+5 ID ID 
Propachlor 1918167 95 270 NA NLV NLV 4.4E+5 6.55E+5 ID ID 
Propazine 139402 200 560 NA NLV NLV 8,600 (8) 8,600 ID ID 
Propionic acid 79094 12,000 35,000 ID NLV NLV 2.8E+8 1.0E+9 9.7E+8 ID 
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Propyl alcohol (1) 71238 1,400 4,000 NA NLV NLV 2.8E+7 1.0E+9 3.6E+7 1.0E+9(D) 

n-Propylbenzene (1) 103651 80 230 ID ID ID 15,000 NA ID ID 

Propylene glycol 57556 1.5E+5 4.2E+5 NA NLV NLV 1.0E+9 (D,S) 1.0E+9 ID ID 

Pyrene 129000 140 {S) 140 (S) ID 140 (S) 140 (S) 140 (S) 135 ID ID 

Pyridine (1) 110861 7.3 21 NA 5,500 12,000 94,000 3.00E+5 41,000 ID 

SeleniumiB) 7782492 50(A) 50(A) A«o NLV NLV NA ID ID 

Silver (B) 7440224 34 98 0.2 (M) NLV NLV 1.5E+6 NA ID ID 

Silvex (2,4.5-TP) 93721 50 (A) 50(A) NA NLV NLV 43,000 1.40E+5 ID ID 

SImazlne 122349 4.0(A) 4.0(A) NA NLV NLV 4,500 (S) 4,470 ID ID 

Sodium 7440235 1.2E+5 3.5E+5 NA NLV NLV 1.0E+9 (D) NA ID ID 
Strontium {B) 7440246 4,600 13,000 760 NLV NLV 1.2E+8 NA ID ID 

Styrene 100425 100(A) 100(A) 80 1.7E+5 3.1 E+5 (S) 9,700 3.10E+5 66,000 3.1 E+5 (S) 

Sulfate 14808798 2.5E+5 (E) 2.5E+5 (E) NA NLV NLV ID NA ID ID 
Tebuthiuron 34014181 510 1,500 NA NLV NLV 2.5E+6 (S) 2.50E+6 ID ID 
2,3,7,8-Tetrabromodibenzo-p-dloxln (O) 50585416 (0) (0) (O) NLV NLV (O) 0.00996 ID ID 
1,2,4,5-Tetrachlorobenzene 95943 1,300 (S) 1,300 (S) 2.9 (X) ID ID 1,300 (S) 1,300 ID ID 
2,3,7,8-Tetrachlorodlbenzo-p-dioxin {0) 1746016 3.0E-5(A) . 3.0E-5 (A) 1.0E-5 (M) NLV NLV 1.0E-5 (M,0,AA) 0.019 ID ID 
1,1.1,2-T etrachloroethan a 630206 77 320 NA 15,000 96,000 30,000 1.10E+6 ID ID 
1,1,2,2-Tetrachloroethane 79345 8.5 35 78 (X) 12,000 77,000 4,700 2.97E+6 ID ID 
Tetrachloroethylene 127184 5.0(A) 5.0(A) 45 (X) 25,000 1.7E+5 12,000 2.0E+5 ID 2.0E+5 (S) 
Tetrahydroluran 109999 95 270 11,000 (X) 6.9E+6 1.6E+7 1.6E+6 1.0E+9 30,000 3.6E+6 
Thallium (B) 7440280 2.0(A) 2.0(A) 3.7 (X) NLV NLV 13,000 NA ID ID 
Toluene {1} 108883 790 (E) 790(E) 140 5.3E+5 (S) 5.3E+5 (S) 5.3E+5 (S) 5.26E+5 31,000 ID 
p-Toluidlne 106490 15 62 NA NLV NLV 24,000 7.60E+6 NA ID 
Toxaphene 8001352 3.0(A) 3.0(A) 1.0 (M) NLV NLV 44 740 ID 740 (S) 
Triallate 2303175 95 270 NA ID ID 4,000 (S) 4,000 ID ID 
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Tributylamine 102829 10 29 ID 14,000 75,000 (8) 2,300 75,400 ID ID 

1,2,4-Trichlorobenzene 120821 70(A) 70(A) 30 3.0E+5 (S) 3.0E+5 (8) 19,000 3.00E+5 NA 3.0E+5 (8) 

1,1,1-Trichloroethane 71556 200 (A) 200 (A) 200 6.6E+5 1.3E+6 (8) 1.3E+6 (8) 1.33E+6 ID 1.3E+6(S) 

1,1,2-Trichloroethane 79005 5.0(A) 5.0 (A) 330 (X) 17,000 1.1E+5 21,000 4.42E+6 1.8E+6 ID 

Trichloroethylene 79016 5.0 (A) 5.0 (A) 200 (X) 15,000 97,000 37,000 1.10E+6 ID 1.1 E+6 (8) 

Trichlorofluoromethane 75694 2,600 7,300 NA 1.1 E+6 (S) 1.1 E+6 (8) 1.1 E+6 (8) 1.10E+6 ID 1.1 E+6 (8) 

2,4,5-Trichlorophenol 95954 730 2,100 NA NLV NLV 1.7E+5 1.20E+6 ID ID 

2,4,6-Trichlorophenol 88062 120 470 4.4 NLV NLV 10,000 8.00E+5 ID ID 

1,2,3-Trichloropropane 96184 42 120 NA ID ID 84,000 1.90E+6 NA ID 

1,1,2-T richloro-1,2,2-trifliJoroethane 76131 1.7E+5 (S) 1.7E+5(S) NA 1.7E+5(S) 1.7E+5 (8) 1.7E+5 (8) 1.70E+5 ID 1.7E+5(S) 

Triethanolamine 102716 3,700 10,000 NA NLV NLV 1.0E+9(D,S) 1.0E+9 ID ID 

Triethylene glycol 112276 10,000 (M) 12,000 NA NLV NLV 1.0E+6(S) 1.00E+6 ID ID 

3-Trifluoromethyl-4-nltrophenol 88302 4,500 13,000 NA NLV NLV 5.0E+6 (8) 5.00E+6 ID ID 

Trifluraiin 1582098 37 110 NA ID ID 2,400 8,100 ID ID 
2,2,4-Trimethyl pentane 540841 ID ID NA ID ID ID 2,330 81 ID 

2,4,4-Trimethyl-2-pentene (!) 107404 ID ID NA ID ID ID 11,900 ID ID 
1,2,4-Tritriethylbenzene {!) 95636 63(E) 63(E) ID 56,000 (8) 56,000 (8) 56,000 (8) 55,890 37,000 ID 
1,3,5-Trimethyibenzene {!) 108678 72 (E) 72 (E) ID 61,000 (S) 61,000 (8) 61,000(8) 61,150 ID ID 
Tripheny! phosphate 115866 1,200 1,400(8} NA NLV NLV 1,400(8) 1,430 ID ID 
trls(2,3-Dibromopropyl)phosphate 126727 0.71 2.9 NA 4,700 (8) 4,700 (8) 2,100 4,700 ID ID 
Urea 57136 iD(N) ID(N} NA NLV NLV ID NA ID ID 
Vanadium 7440622 4.5 62 12 NLV NLV 9.7E+5 NA ID ID 
Vinyl acetate {i) 108054 640 1,800 NA 4.1 E+6 8.9E+6 8.0E+6 2.00E+7 8.8E+5 4.8E+6 
Vinyi chloride 75014 ^C(A) 2.0 (A) 15 690 570 2.76E+6 17,000 ID 
White phosphorus (R) 12185103 0.11 0.31 NA NLV NLV 2,900 NA ID ID 
Xyienes {!) 1330207 280 (E) 280(E) 35 1.9E+5 (8) 1.9E+5 (8) 1.9E+5 (8) 1.86E+5 35,000 1.9E+5 (8) 
Z|nb'{BJ 7440666 ^0 5,000 (E) (G) NLV NLV 1.1;E+8 . NA ID ID 
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Developed under the authority of the 
NATURAL RESOURCES AND ENVIRONMENTAL PROTECTION ACT, 1994 PA 451, AS AMENDED 

Soil criteria were calculated using currently available chemical-specific data and U.S. Environmental Protection Agency risk assessment guidance. Criteria may change for the next annual revision 
of the criteria tables. All criteria are expressed in units of parts per billion (ppb;ug/Kg). Scientific notation Is represented by E+ or E- a value: for example, 2 x 10® is reported as 2.0E-r6. Analytical 
results must be expressed as dry-weight concentrations for comparison to criteria. Please refer to Operational Memorandum #6 for recommended analytical methods and target detection limits. 

Groundwater Protection Indoor Air Ambient Air {Y} Direct Contact 

1 Guldesheet Number —^ j #10 #11 #12 #13 #14 #15 #16 #17 #18 #19 #20 

Hazardous Substance 

Chemical 
Abstract 
Service 
Number 

Statewide 
Default 

Background 
Levels 

Drinking Water 
Protection 

Criteria 

Groundwater 
Surface Water 

Interface 
Protection 

Criteria 

Groundwater 
Contact 

Protection 
Criteria 

Soil 
Volatlllzatlon to 

Indoor Air 
Inhalation 

Criteria 

Infinite Source 
Volatile Soil 
Inhalation 

Criteria (VSIC) 

nnlte VSIC for 5 
Meter Source 

Thickness 

Finite VSIC for 2 
Meter Source 

Thickness 

Particulate Soli 
Inhalation 

Criteria 

Direct Contact 
Criteria 

Soil Saturation 
Concentration 

Screening 
Levels 

Acenaphlhene 63329 NA 3.0E+5 9.7E+5 1.9E+8 8.1E+7 8.1 E+7 8.1 E+7 1.4E+10 4.1 E+7 NA 

Acenaphltiylene 208968 NA 5.900 ID 4.4E+5 1.6E+6 2.2E+6 2.2E+6 2.2E+6 2.3E+9 1.6E+6 NA 

Acelaldettyde (!) 75070 NA 19,000 NA 1.1 E+8 {0} 2.2E+5 1.7E+5 1.7E+5 2.8E+5 6.0E+8 2.9E+7 1.1 E+8 

Acetic acid 64197 NA 9.0E+5 (M) 9.0E-f5 {M) 6.5E+a {CI NLV NLV NLV NLV 1.7E+10 1.3E+8 6.5E+8 

Acetone (!) 67641 NA 

9.0E+5 (M) 

34,000 1.1 E+8 (C) 1.1E+8{C} II 1.3E+8 1.3E+8 1.9E+8 3.9E+11 2.3E+7 1.1 E+8 

Acetonltrile 75058 NA 2.800 NA 2.2E+7 (C) 4.8E+6 II 1.6E+6 | 1.6E+6 2.1E+6 4.0E+9 4.3E+6 2.2E+7 

Acetophenone 98862 NA 30,000 NA 1.1E+6 {C) 1.1E+61C) II 4.4E+7 ' ID ID 3.3E+10 1.1E+6 Id 1.1B+6 

Acrolein (!) 107028 NA 2.400 NA 2.3E+7 {C) 410 310 i 310 610 1.3E+6 3.6E+6 2.3E+7 

Actylamide 79061 NA 6.0 NA 2.6E+5 NLV NLV NLV NLV 2.4E+6 1,900 NA 

Acrylic add 79107 NA II 78,000 NA 1.1E+8{C} 2.4E+6 1.9E+5 2.3E+5 2.3E+5 6.7E+7 3.5E+7IAD) 1.1 E+8 

Aciylonitnle (1) 107131 NA II 52 98 {X} 2.eE+5 6,600 5,000 5,100 10,000 4.6E+7 16,000 8.3E+6 

Alachlor 15972608 NA 1 52 290 {X} 44,000 NLV NLV NLV NLV ID 93,000 NA 

Aldicaib 116063 NA II 60 NA 2.4E+6 NLV NLV NLV NLV ID II 2.3E+5 NA 

Aldicaib sulfoxide 1646873 NA 80 NA 5.4E+7 NLV NLV NLV NLV ID 2.9E+5 NA 

Aldicaib sullons 1646884 NA 1 50 {M| NA 4.2E+7 " NLV NLV NLV NLV 10 II 2.5E+5 NA 

Aldrin 309002 NA NLL NLL NLL If 1.3E+6 58,000 58.000 58,000 6.4E+5 1 1,000 NA 

Aluminum (8) 7429905 6.9E+6 1,000 NA 1.0E+9{D} NLV NLV NLV NLV ID II 5.0E+7 {AD} NA 

Ammonia 7664417 NA II ID (N) {AC} ID ID ID ID ID 6.7E+9 ID 1.0E+7 

Aniline 62533 NA 1 1,700 (M) 1,700 {M} 2.8E+6 II NLV NLV NLV NLV 6.7E+7 3.3E+5 4.5E+6 

Anttiracene 120127 NA II ^1,000 ID 1.0E+9(D} 1.4E+9 1.4E+9 1.4E+9 6.7E+10 2.3E+e NA 

Antimony 7440360 NA ID 4.9E+7 NLV NLV NLV ; NLV 1.3E+7 NA 

7440382 5,800 23,000 70,000 {X) 2.0E+6 NLV NLV NLV NLV 7.2E+5 NA 

Asbestos {AB} 1332214 NA NLL NLL NLL NLV NLV NLV NLV 1.0E+7(M} 1 ID NA 

Atrazine 1912249 NA 1 60 150{X} 1.1 E+5 NLV NLV NLV NLV ID 71,000 (AD) NA 

Azobenzene 103333 NA II 4,200 NA 3.0E+5 6.1E+6 6.3E+5 ID ID 1.0E+8 1.4E+5 NA 

Bariuf^ 7440393 75,000 II {G.X) 1.0E+9{D) NLV NLV NLV NLV 3.3E+8 3;7E+7 NA 
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Groundwater Protection Indoor Air Ambler It Air (Y) Direct Contact 
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Hazardous Substanca 

Chemical 
Abstract 
Service 
Number 

Statewide 
Default 

Background 
Levels 

Drinking Water 
Prolecllon 

Criteria 

Groundwater 
Surface Water 

Interface 
Protection 

Criteria 

Groundwater 
Contact 

Protection 
Criteria 

Soil 
VolaUllzatlonto 

indoor Air 
Inhalation 

Criteria 

Infinite Source 
Volatile Soli 
Inhalation 

Criteria (VSIC) 

Finite VSIC for 5 
Meter Source 

Thickness 

Finite VSIC for 2 
Meter Source 

Thickness 

Particulate Soil 
Inhalation 

Criteria 

Direct Contact 

Criteria 

Soil Saturation 
Concentration 

Screening 
Levels 

Benzene (1) 71432 NA 100 4,000 (X) 2.2E+5 1,600 13,000 34,000 79,000 3.8E+8 1.8E+5 4.0E+5 

Benzidine 92875 NA 1,000 {M} ID 1,000 {M} NLV NLV NLV NLV 46.000 NA 

Benzo(8)anlhracene (0) 56553 NA NLL NLL NLL NLV NLV NLV NLV ID ISioo NA 

Benzo(b)lluoranthene (Q) 205992 NA NLL NLL NLL NLV NLV NLV NLV ID NA 

Benzo(k)fluoranthene (0) 207089 NA NLL NLL NLL NLV NLV NLV NLV ID ~^E+5 NA 

Benzo(g,h,l)perylene 191242 NA NLL NLL NLL NLV NLV 1 NLV NLV 8.0E+8 NA 

Benzo(8)pyrene (Q) 50328 NA NLL NLL NLL NLV NLV NLV NLV 1.6E+6 2,000A NA 

Benzoic acid 65850 NA 6.4E+5 NA 7.0E+7 NLV NLV NLV NLV ID 9.9E+8 NA 

Benzyl alcohol 100516 NA 2.QE+5 NA 5.8E+6{Cl NLV NLV NLV NLV 3.3E+11 5.8E+6 (C) 5.8E+6 

Benzyl chloride 100447 NA 200 (M} NA 72,000 6,300 14.000 14,000 17,000 6.2E+7 «,000 2.3E+5 

Beiylliuin 7440417 1 NA {G} 1.0E+9 ID) NLV NLV NLV NLV 1.3E+6 '.iisil+sf NA 

bis(2-Chloroethoxy)ethane 112265 NA NA ID NLV NLV NLV NLV ID ID 2.7E+6 

bis(2-Chloroelhyl)elher{l) 111444 NA 330 (M) NA 1.1E+5 8,300 3,800 3,800 3,800 9.4E+6 13M0 2.2E+6 

bls(2-Ethylhexyl)phthalale 117817 NA NLL NLL NLL NLV NLV NLV NLV 7.0E+8 1.0E+7 

Boron (B) 7440428 NA 10,000 1 38,000 1.0E+9 (D) NLV NLV NLV NLV ID 4.aE.7 (AD) NA 

Bromobenzene {1} 108861 NA 550 NA 3.6E+5 3.1E+5 4.5E+5 4.5E+5 4.5E+5 5.3E+8 S.4E+S 7.6E+5 

Bromodichloromethane 75274 NA 2,000 m ID 2.8E+5 1,200 9,100 9,700 19,000 B.4E+7 1.1E+5 1.5E+6 

Bromoform 75252 NA 2,000 {W} ID 8.7E+5 {01 1.5E+5 9.0E+5 9.0E+5 9.0E+5 2.0E+9 B.2E+5 8.7E+5 

Bromomethane 74839 NA 200 700 1.4E+6 660 11,000 57,X0 1.4E+5 3.3E+8 3.2E+5 2.2E+6 

n-Butanol {1} 71363 NA 19,000 NA 8.7E+6 {0} NLV NLV NLV NLV 2.3E+10 8.7E+6 (C) 8.7E+6 

2-Butanone (MEK) {1} 78933 NA 2.6E+5 44,000 2.7E+7 {0} 2.7E+7 {0} 2.9E+7 2.9E+7 3.5E+7 6.7E+10 2.7E+7 (C,AD) 2.7E+7 

n-Butyl acetate 123864 NA 11,000 NA 1.1 E+6 {0} 1.1 E+6 {0} 1.1E+8 2.6E+8 3.2E+8 4.7E+11 1.1E+6(C) 1.1 E+6 

t-Butyl alcohol 75650 NA 78.000 NA 1.1 E+8 {0} 1.1 E+8 {0} 9.7E+7 2.0E+8 2.0E+8 1.3E+11 1.1E+8{C) 1.1E+8 

Butyl benzyl phthalate 85687 NA 3.1E+5 (C) 26,000 {X} 3.1E+5 {0} NLV NLV NLV NLV 4.7E+10 3.1 E+5 (C) 3.1E+S 

n-Butylbenzene 104516 NA 1,600 NA 1.2E+5 ID ID ID ID ID 2.5E76 1.0E+7 

sec-Butylbenzene 135988 NA 1,600 NA 88,000 10 ID ID ID ID 2.5E+6 1.0E+7 

tert-Butylben3;|ine (1} 98066 NA 1,600 NA 1.6E+5 ID ID ID ID ID 2-5Et6 1.0E+7 

Cadmltim {B) 7440439 1,200 IG,X1 2.3E+B NLV NLV NLV NLV 1.7E+6 5.5E+i5 NA 

Camphene {!} 79925 NA ID NA ID ID ID ID ID ID ID NA 

Caproiactam 105602 NA 1.2E+5 NA 1.0E+9 (D) NLV NLV NLV NLV 6.7E+8 5.3E+7 (AD) NA 

Carbaryl 63252 NA 14,000 NA 2.6E+6 ID ID ID ID . ID 2.2E+7 NA 

Catbazole 86748 NA 9,400 ^0 8.2E+5 NLV NLV NLV NLV ID S.3E+5 NA 
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Groundwater Protection Indoor Air Ambient Air {Y} Direct Contact 
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Hazardous Substance 

Chemical 
Abstract 
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Number 

Statewide 
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Background 
Levels 

Drinking Water 
Protection 
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Groundwater 
Surface Water 

Interface 
Protection 

Criteria 

Groundwater 
Contact 

Protection 
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Soli 
Volatilization to 

Indoor Air 
Inhalation 
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Infinite Source 
Volatile Soil 
Inhalation 
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Finite VSIC for 5 
Meter Source 

Thickness 

Finite VSIC for 2 
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Thickness 

Particulate Soil 
Inhalation 
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Direct Contact 
Criteria 

Soil Saturation 
Concentration 

Screening 
Levels 

Caitxifuran 1563662 NA 800 NA 6.8E+6 NLV NLV NLV NLV ID 1.1 E+6 NA 

Cartxtn disulfide fl.R) 75150 NA 16,000 ID 2.8E+5 (C) 76,000 1.3E+6 7.9E+6 1.9E+7 4.7E+10 2.8E+5 (G,AD) 2.8E+5 

Carbon tetrachloride 56235 NA 1 100 900 (X) 92,000 190 3,500 12,000 28,000 i.3E+e 96,000 3.9E+5 

Chiordane (J) 57749 NA II Na NLL NLL 1.1E+7 1.2E+6 1.2E+6 1.2E+6 3.1E+7 1 31,000 NA 

Chloride 16887006 NA 5.0E+6 2.5E+6 (X) ID NLV NLV NLV NLV ID 5.0E+5 (F) NA 

Chlorobenzene (1) 108907 NA 2,000 940 2.6E+5 (C) 1.2E+5 7.7E+5 9.9E+5 2.1E+6 4.7Et9 2.6E+5 (C) 2.6E+5 

1 -Chloro-1.1 -difiuoroethane 75683 NA 3.0E+5 NA 9.6E+5 (C) 9.6E+5 (C) 7.9E+7 ID ID 3.3E+12 9.6E+5 (C) 9.6E+5 

Chioroethane 75003 NA 11 8,600 ID 9.5E+5 (0) 9.5E+5 (0) 3.0E+7 1.2E+8 2.8E+8 6.7E+11 9.5E+5 (C) 9.5E+5 

2-Chloroethyl vinyl ether 110758 NA ID NA ID ID ID ID ID ID ID 1.9E+6 

Chiorofonn 67663 NA 2,000 (W) 3,400 (X) 1.5E+6 {0} 7,200 45,000 1.2E+5 2.7E+5 1.3E+9 1 1.2E+6 1.5E+6 

Chioromethane (1) 74873 NA 5.200 ID 1.1 E+6 {0} 2,300 40,000 4.1 E+5 1.0E+6 4.9E+9 1 1.1E+6(C) 1.1E+6 

4<;hloro-3-methyiphehoi 59507 NA 5,800 NA 3.0E+6 NLV NLV NLV NLV ID 1 1 4.5E+6 NA 

beta-Chtoronaphthalene 91587 NA 6.2E+5 NA 2.3E+6 ID ID ID ID ID II 5.6E+7 NA 

2-Chlorophenoi 95578 NA 900 440 1.9E+6 ID ID ID ID ID II 1.4E+6 1.9E+7 

o-Chlorotoluene <l) 95498 NA 3,300 NA 5.0E+5 (C) 5.0E-I-5 (C) ID ID ID 1.7E+11 II 5.0E+5(C) 5.0E+5 

Chlorpyrlfos 2921882 NA 17,000 NA B.4E+5 130 4.600 ID ID ^ 1.3E+8 II 1.1 E+7 NA 

Chromium (lit) (B,H) '''' 16065831 18,000 (total) 1.0E+9{D} (G,X) 1.0E+9tD) NLV NLV NLV NLV \j.3E+8 :'fcSfef NA 

Chromium (VI) 18540299 18,000 (total) 30,000 3,300 1.4E+8 NLV NLV NLV NLV 2.6E+5 Ir NA 

Chrysene (Q) 218019 NA NLL NLL NLL ID ID ID ID ID 1 ^E+6 NA 

Cobalt 7440484 6,800 1 800 2.000 4.8E+7 NLV NLV NLV NLV 1.3E+7 2.6E+6 NA 

Copper 7440508 32,000 II 5.8E+8 (G) 1.0E+9 (D) NLV NLV NLV NLV 1.3E+8 2.0E+7 NA 

Cyanazine 21726462 NA 1 500 (M) 1,100 (X) 56,000 NLV NLV NLV NLV ID 14,000 NA 

Cyahhte {Rf^ 57125 390 (Total) 11 4.000 (P) "He (PI 2.5E+5 (P) NLV NLV NLV NLV 2.5E+5 (P) llOOOlf') NA 

Cyclohexanone 106941 NA 5.2E+6 NA 2.2E+8 (0) 17,000 1.0E+6 ID ID 6.7E+10 2.2E+8 (0) 2.2E+8 

Daclhal 1861321 NA II 50,000 NA 3.4E+5 NLV NLV NLV NLV to 2.3E+6 NA 
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Groundwater Protection Indoor Air Ambient Air {Y} Direct Contact 
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Protection 
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Inhalation 

Criteria 
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Finite VSIC for a 
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Thickness 
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Inhalation 
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Direct Contact 
Criteria 

Soli Saturation 
Concentration 

Screening 
Levels 

Dalapon 75990 NA 4.000 NA 5.9E+7 (C) NLV NLV NLV NLV ID 1.9E+7 5.9E+7 

4-4'-DDD 72548 NA NLL NLL NLL NLV NLV NLV NLV 4.4E+7 95,000 NA 

4-4'-DDE 72559 NA NLL NLL NLL NLV NLV NLV NLV 3.2E+7 45,000 NA 

4-4'-DDT 50293 NA NLL NLL NLL NLV NLV NLV NLV 3.2E+7 57,000 NA 

Decabromodiphenyl ether 1163195 NA 1.4E+5 NA 1.4E+5 1.0E+9{D} 8.6E+7 ID ID 2.3E+9 3.8E+6 NA 

Dl-n-butyl phthalate 84742 NA 7.6E+5 {C) 11,000 7.6E+510) NLV NLV NLV NLV 3.3E+9 7.66+5 {01 7.6E+5 

Di(2-ethylhe)(yl) adipate 103231 NA 9.6E+5 (C) NA 9.6E+5 {C) NLV NLV NLV NLV 9.2E+9 9.6E+5 (C.ADl 9.6E+5 

Dl-n-octyl phthalate 117840 NA 1.0E+8 ID 1.4E+8 (C) NLV NLV NLV NLV ID 6.9E+6 1.4E+8 

Diacetone alcohol {1) 123422 NA ID NA ID NLV NLV NLV NLV 1.6E+11 ID 1.1E+8 

DIazlnon 333415 NA 95 NA 95,000 NLV NLV NLV NLV ID 12,000 {AD} 3.1 E+5 

Dlbenzo(a,h)anthrac0ne {0} 53703 NA NLL NLL NLL NLV NLV NLV NLV ID 1 IbpO NA 

Dibenzoluran 132649 NA ID ^0 ID ID ID ID ID ID ID NA 

DIbromochlofomethane 124481 NA 2.000 (W) ID 3.6E+5 3,900 24,000 24,000 33,000 1.3E+8 1.1E+5 6.1 E+5 

Dibromcchloropropane 96128 NA 4.0 NA 1.200 {0} 1,200 (C} 13,000 ID ID 1.3E+7 1,200 {C) 1,200 

DIbromomethane 74953 NA 1.600 NA 2.0E+6 {0} ID ID ID ID ID 1 2.0E+6(C) 2.0E+6 

1,2-Dichlorobenzene 95501 NA 14,000 360 2.1E+5 {C} 2.1 E+5 {C} 3.9E+7 3.9E+7 5.2E+7 1.0E+11 2.1 E+5 {C} 2.1E+5 

1,3-Dlchlorobenzene 541731 NA 170 1,100 51.000 ID 1 1 ID ID ID 1.7E+5 (C) 1.7E+5 

1,4-Dlchlorobenzene 106467 NA 1,700 290 1.4E+5 19,000 II 77,000 77,000 1.1E+5 4.5E+8 4.0E+6 NA 

3,3'-Dichloroben2ldlne 91941 NA 2,000 {U} 2,000 {M,X} 4,600 NLV II NLV NLV NLV 6.5E+6 6,600 NA 

Dlchlorodifluoromethane 75718 NA 95,000 ID 1.0E+6 {C} 9.0E+5 II 5.3E+7 5.5E+8 1.4E+9 3.3E+12 1.0E+6 (C) 1.0E+6 

1,1-Dlchloroethane 75343 NA 18,000 ID 8.9E+5 iO 2.3E+5 2.1 E+6 5.9E+6 1.4E+7 3.3E+10 8.9E+5 {C} 8.9E+5 

1,2-Dlchloroethane {1} 107062 NA 100 7.200 (X) 3.eE+5 2,100 6,200 11,000 26.000 1.2E+8 91,000 1.2E+6 

1,1-Dichloroethylene {1} 75354 NA 140 1,300 {X) 2.2E+5 62 1,100 5,300 13,000 6.2E+7 2.0E+5 5.7E+5 

cls-1.2-Djchloroethylene 156592 NA 1,400 ID 6.4E+5 {C} 23,000 1.8E+5 4.2E+5 9.9E+5 2.3E+9 6.4E+5 (C) 6.4E+5 

trans-1,2-Dichloroethylene 156605 NA 2,000 ID 1.4E+6 {C) 23,000 2.8E+5 8.3E+5 2.0E+6 4.7E+9 1.4E+6 (C) 1.4E+6 

2.6-Dlchloro-4-nltroaniline 99309 NA 44,000 NA 1.4E+5 NLV NLV NLV NLV ID 6.8E+7 NA 

2,4-Dlchlorophenol 120832 NA 1,500 380 9.6E+5 NLV NLV NLV NLV 5.1E+9 6.6E+5 |AD) 1.8E+6 

2,4-Dlchlorophenoxyacetic acid 94757 NA 1,400 4.400 2.4E+6 NLV NLV NLV NLV 6.7E+9 2.5E+6 NA 

1,2-DichIoropropane {!) 78875 NA 100 5,800 {X} 3.2E+5 4,000 25,000 50,000 1.1 E+5 2.7E+8 1.4E+5 5.5E+5 

1,3-Dlchloropropene 542756 NA 420 NA 2.6E+5 10{M} 10 (M) 35 83 4.0E+5 1.3E+5 6.2E+5 

Dichlorovos 62737 NA 50 (M) NA 1.2E+5 NLV NLV NLV NLV 3.3E+7 10,000 2.2E+6 

Dicyclohexyl phthalate 84617 NA ID NA ID ID ID ID ID ID ID NA 
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Dieldrin 60571 NA NLL NLL Na 1.4E+5 19,000 19,000 19,000 6.8E+5 1 1,100 NA 

Diethyl ether 60297 NA 200 ID 7.4E+6 (C) 7.4E+6 {0} 8.5E+7 1.5E+8 3.4E+8 8.0E+11 7.4E+6 (0) 7.4E+6 

Diethyl phlhalate 84662 NA 1.1 E+5 NA 7.4E+5 (C) NLV NLV NLV NLV 3.3E+9 7.4E+5 (C) 7.4E+5 

DIethylene glycol monobutyl ether 112345 NA 1,800 NA 8.0E+7 NLV NLV NLV NLV 1.3E+9 2.7E+6 1.1E+8 

Dllsopropyl ether 108203 NA 600 NA 1,300 (C) ID ID ID ID ID 1,300 {0} 1,300 

Dilsopropylamino {1} ' 108189 NA 110 NA 4.2E+5 ID ID ID ID ID 1.7E+5 ' 6.7E+6 

Dimethyl phthalate 131113 NA 7.9E+5 {0} NA 7.9E+5 (0) NLV NLV NLV NLV 3.3E+9 7.9E+5 (C) 7.9E+5 

N.N-Dimethylacetamide | 127195 NA 3,600 82,000 (X) 1.1 E+8 (C) NLV NLV NLV 1 NLV ID 5.6E+6 1.1E+8 

N,N-Dlmethylanlllne 121697 NA 320 NA 4.0E+5 1.7E+5 1.5E+5 ID ID 2.6E+8 5.0E+5 8.0E+5 

Dimethylfonmamlde (1} 68122 NA 14,000 NA 1.1 E+8 (0) NLV NLV NLV NLV 2.0E+9 2.2E+7 • 1.1 E+8 

2.4-Dimethylphenol ' 105679 NA 7,400 7,600 1.0E+7 NLV NLV NLV NLV 4.7E+9 1.1E+7 NA 

2,6-Dlmethylphenol 576261 NA 330 (M) NA 1.3E+5 NLV NLV NLV NLV ID 1.4E+5 NA 

3,4-Dlmethylphenol 95658 NA 330 (M) NA 3.6E+5 NLV NLV NLV NLV ID 3.2E+5 NA 

DImethylsulfoxIde 67685 NA 4.4E+6 3.8E+6 1.8E+7 {0} NLV NLV NLV NLV ID 1.8E+7 (C) l.eE+7 

2.4-Dlnltrotoluen8 121142 NA 430 NA 1.7E+5 NLV NLV NLV NLV 1.6E+7 48,000 NA 

Dinoseb 88857 NA 300 NA 1.4E+5 (C) ID ID ID ID ID 66,000 (AD) 1.4E+5 

1,4-Dloxane (!} 123911 NA 1,700 56,000 3.4E+7 NLV NLV NLV NLV 5.7E+8 5.3E+5 9.7E+7 

Diquat 85007 NA 400 NA 1.4E+7 NLV NLV NLV NLV ID 5.0E+5 NA 

Diuron 330541 NA 620 NA 7.4E+5 NLV NLV NLV NLV 4.7E+8 9.7E+5 NA 

Endosulfan {J} 115297 NA NU Na 1 NLL ID ID ID ID ID 1.4E+6 NA 

Endothalt 145733 NA NLL NLL NLL NLV NLV NLV NLV 2.3E+9 3.8E+6 NA 

Endrin 72208 NA NLL NLL NLL NLV NLV NLV NLV ID 65,000 NA 

Epichlorohydrin {1} 106898 NA 100 NA 2.2E+5 64,000 31,000 31,000 35.000 6.7E+7 8,900 7.3E+6 

Ethanol {1} 64175 NA 3.8E+7 IP 1.1 E+8 (C) NLV NLV NLV NLV 1.3E+12 1.1 E+8 iC,ADJ 1.1 E+8 

Ethyl acetate {1} 141786 NA 1.3E+5 NA ; 7.5E+6 {0} 7.5E+6 (C) 4.9E+7 4.9E+7 9.8E+7 2.1E+11 7.5E+6 (0) 7.5E+6 

Ethylbenzene {1} 100414 NA 1,500 1.4E+5 (C) 1.4E+5 (C) 9.5E+6 1.4E+7 3.0E+7 6.7E+10 1,4E+5{C1 1.4E+5 

Ethylene dibromlde 106934 NA 10 (M) 
— 

20 500 670 1,700 1,700 3,300 1.4E+7 92 8.9E+5 

Ethylene glycol 107211 NA 3.0E+5 NA 1.1E+8 (0) NLV NLV NLV NLV 6.7E+10 1.1 E+8 {0} 1.1 E+8 

Ethylene glycol monobutyl ether 111762 NA 74,000 4.1E+7 {0} 7.4E+5 1.8E+7 1,5E+8 3.6E+8 e.7E+11 4.1E+7 {C} 4.1E+7 

Fluoranthene 206440 NA 7.3E+5 7.3E+5 1.0E+9 (D) 7.4E+a 7.4E+8 7.4E+8 9.3E+9 4.6E+7 NA 

Fluorene 86737 NA 3.9E+5 loo 1 8.9E+5 5.8E+8 1.3E+8 1.3E+8 1.3E+8 9.3E+9 2.7E+7 NA 

Fluorine (soluble fluoride) (B) 7782414 NA 40,000 1 NA 2.4E+8 NLV NLV NLV NLV ID 9.0E+6 (AD) NA 
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Fonnaldehyde 50000 NA 26.000 2,400 6.0E+7 {0} 12,000 13,000 23,000 52,000 2.4E+8 4.1 E+7 6.0E+7 

Fomlcacidll.U) 641B6 NA • 9.0E+5 (M) ID 1.1E+B{C1 1.5E+6 9.0E+5 (M) 9.0E+S m 9.0E+5 (Ml 1.3E+8 1,1E+8(C) 1.1E+8 

1-Fomnylpiperidine 2591868 NA 1,600 NA ID ID ID ID ID ID 2.5E+6 1.0E+7 

Gentian violet 548629 NA 300 NA 2.0E+7 NLV NLV NLV NLV ID 96,000 NA 

Glyphosate 1071836 NA NLL NLL NLL NLV NLV NLV NLV ID 1.1 E+7 (AD) NA 

Heptacttlor 76448 NA NU NLL NLL 3.5E+5 62,000 62,000 62,000 2.4E+6 5,600 NA 

Heptactiior epoxida 1024573 NA NLL NLL NLL NLV NLV NLV NLV 1.2E+6 3,100 NA 

n-Heptane 142825 NA 2.4E+5 {0} NA 2.4E+6 (C) 2.4E+5 {0} 2.1E+7 ID ID 2.3E+11 2.4E+5 (01 2.4E+5 

Hexabromobenzene 87821 NA 3.2E+5 ID 3.2E+S ID ID ID ID ID 1.1E+6 NA 

Haxactiiorobanzene (G-66) 118741 NA 1,800 ID 8,200 41,000 17.000 1 17,000 17,000 6.8E+6 8,900 NA 

Haxactilorobutadiens (C-46) 87683 NA 26,000 330 {M} 3.5E+5 {0} 1.3E+5 1.3E+5 1.3E+5 1.3E+5 1.4E+a 1.0E+5 3.5E+5 

alplta-Hexacttlorocyclotisxane 319846 NA 18 NA 2,500 30,000 12,000 j 22,000 25,000 1.7E+6 . 2,600 NA 

beta-Hexachlorocyclotiexane 319857 NA 37 NA 5,100 NLV NLV ' NLV NLV 5.9E+6 5.400 NA 

Haxactilorocyclopentadiene (C-S6) 77474 NA 3.2E+5 ID 7.2E+5 {0} ID ID ID ID ID 7.2E+5{C) 7.2E+5 

Hexacttloroethane 67721 NA 430 1,800 {X) 1.1 E+5 40,000 5.5E+S 9.3E+5 9.3E+5 2.3E+8 2.3E+5 NA 

n-Hexane 110543 NA 44,000 (0) NA 44,000(0} 44,000 {0} 3.0E+6 ID ID 1.3E+10 44.000(0} 44,000 

2-Hexanone 591786 NA 20,000 NA 2.5E+6 {0} 9.9E+5 1.1 E+6 ID ID 2.7E+9 ^5E+6{C} 2.5E+6 

lndano(1,2,3-cd)pyrene (0) 193395 NA NLL NLL NLL NLV NLV NLV NLV ID NA 

ttoni) 7439896 6,000 NA 1.0E+9 (D} NLV NLV NLV NLV ID NA 

Isobutyl alcohol {1} 78831 NA 46.000 NA 8.9E+6 (C} B.9E+6 (C) 7.9E+7 7.9E+7 7.9E+7 1.0E+11 8.9E+6 (0} 8.9E+6 

Isophorone 78591 NA 15,000 11,000 {XJ 2.4E+6 {0} NLV NLV NLV NLV 1.2E+10 2.4E+6 (C) 2.4E+6 

Isopropyl alcohol {1} 67630 NA 9.400 NA 1.1 E+8 (0) NLV NLV NLV NLV 1.5E+10 1.4E+7 1.1E+0 

Isopropyl benzene 98828 NA 91,000 ID 3.9E+5 (C) 3.9E+5 (C) 1.7E+6 ID 10 5.8E+9 3.9E+5 (0} 3.9E+5 

Lead 7439921 21,000 7.0E+5 (G.M.X) ID NLV NLV NLV NLV 1.0E+8 NA 

Lindane 58899 NA 20 {M} 20 (M) 7,100 ID ID ID ID ID 8,300 NA 

Lithium {B) 7439932 9,800 3,400 500 1.1E+8 NLV NLV NLV NLV ID 4.2E+6{AD} NA 

Magrtraturn 7439954 NA 871^+6 NA 1.0E+9 (D) NLV NLV NLV NLV 6.7E+9 NA 

Manganese (B) 7439965 4.4^1^ 1,000 {G.X} 1.8E+8 NLV NLV NLV NLV 3.3E+6 NA 

Mercuiy (Inorganic) 7439976 1.700 ^{M) 47,000 NLV NLV NLV NLV ID NA 

Methane 74828 NA ID ID ID (K) ID ID ID ID ID ID 

Methanol 67561 NA 74,000 9,600 3.1 E+6 {0} 5.0E+S 3.1 E+7 4.4E+7 9.6E+7 2.2E+11 3.1E+6 (0} 3.1 E+6 

Methoxychlor 72435 NA 16,000 NA 18,000 ID ID ID ID ID 1.9E+6 NA' 
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2-Methoxyethanol (t) 109864 NA 1 150 NA 17E+7 NLV NLV NLV NLV 1.3E+9 2.3E+5 1.1 E+8 

2-Methyl-4-chiorophenoxyacetlc acid 94746 NA 390 NA 4.9E+5 NLV NLV NLV NLV ID 2.3E+5 NA 

2-Methyl-4,6-dinltrophenol 534521 NA 1,700 (M) NA 1.9E+5 NLV NLV NLV NLV ID 79,000 NA 

Methyl parathion 298000 NA 46 NA 76,000 NLV NLV NLV NLV ID 56,000 NA 

4-Methyt-2-pentanone (MIBK) {!) 108101 NA 36,000 ID 2.7E+6 {0} 2.7E+6 {0} 4.5E+7 4.5E+7 6.7E+7 1.4E+11 2.7E+6 {0} 2.7E+6 

Methyl-tert-butyl ether (MTBE) 1634044 NA 1 600 15,000 (X} 5.9E+6 (0) 5.9E+6 {0} 2.5E+7 3.9E+7 8.7E+7 2.0E+11 1.8E+6 5.9E+6 

N-Methyl-morpholine (1) 109024 NA 1 400 NA 3.0E+7 NLV NLV NLV NLV ID 6.1E45 I.IE-t-8 

Methylcydopentane {)) 96377 NA 1 NA ID ID ID ID ID ID ID 3.5E+5 

4,4'-Methylene-bis-2-chloroanlline (MBOCA) 101144 NA 1 1 NLL NLL NLL NLV NLV NLV NLV 8.4E+7 6,800 NA 

Methylene chloride 75092 NA 1 1 too 19,000 {X) 2.3E+6 (C) 45,000 2.1E+5 5.9E+5 1.4E+6 6.6E+9 1.3E+6 2.3E+6 

2-Methylnaphthalene 91576 NA 1 %,000 ID 5.5E+6 ID 1 11 ID ID ID a.lE+6 NA 

Methylphenols (J) 1319773 NA 1 7,400 1,400 1.6E+7 NLV 1 1 NLV NLV NLV 6.7E+9 1.1 E+7 NA 

Metolachlor 51218452 NA 1 1 4,800 NA 4.4E+5 {C} NLV 1 1 NLV NLV NLV ID 4.4E+5 (C.AD) 4.4E+5 

MIrex 2385855 NA 1 j NLL NLL NLL ID ID ID ID ID 9,600 NA 

Molybdenum {8} 7439987 NA 740 16,000 fXl 1.9E+7 NLV NLV NLV NLV ID 2.6E+6 NA 

Naphthalene 91203 NA 35.000 \> 2.1E-f6 2.5E+5 3.0E+5 3.0E+5 3.0E+5 2.0E+8 1.6E+7 NA 

Nlr^ei {BJ ^ 7440020 20,000 . ^OE+5. m 1.0E+9 (D) NLV NLV NLV NLV 1.3E+7 • •• NA 

Nitrate (B.N) 14797558 NA 2.0E+5 {N} NA 1.0E+9 (D) NLV NLV NLV NLV ID ID NA 

Nitrite (B.N) 14797650 NA 20,000 IN} NA 3.BE+B NLV NLV NLV NLV ID ID NA 

Nitrobenzene (1} 98953 NA 330 {M} 3,600 {X} 2.2E+5 4.9E+5 {0} 3.9E+6 3.9E-f6 3.9E+6 3.3E+9 1.0E+5 4.9E+5 

2-Nitrophenol 88755 NA 400 ID 1.6E+6 NLV NLV NLV NLV ID 6.3E+5 NA 

n-Nltroso-dl-n-propylamlne 621647 NA 330 {M) NA 7.200 NLV NLV NLV NLV 1.6E+6 1,200 1.SE-f6 

N-Nltrosodlphenylamine 86306 NA 5,400 NA 7.0E+5 NLV NLV NLV NLV ID 1.7E+6 NA 

Oxamyl 23135220 NA 4,X0 NA 1.0E+9{D} NLV NLV NLV NLV ID 8.6E+6 NA 

Oxo-hexyl acetate 68230357 NA 1 1 1,500 NA ID ID ID ID ID 5.4E+9 2.3E+6 1.0E+7 

Pendimethalin 40487421 NA 1.1E+6 NA 1.1 E+6 NLV NLV NLV NLV ID 4.6E+7 NA 

Pentachlorobenzene 608935 NA 29,000 NA 1.9E+5 {0} ID ID ID ID ID 1.9E+5 {0} 1.9E+5 

Pentachloronitrobenzene 82688 NA 37,000 NA 37,000 1.2E+5 2.3E+5 2.3E+5 2.3E+5 3.3E+8 1.7E+6 NA 

Pentachlorophenol 87865 NA 22 {G.X} 4,300 NLV NLV NLV NLV 1.0E+8 90,000 NA 

Pentane 109660 NA (D NA ID 2.4E+5 iC) 3.7E+7 ID ID 1.2E+12 ID 2.4E+5 

2-Pentene (1} 109682 NA ID NA ID ID ID ID ID ID ID 2.2E+5 

Phenanthrene 85018 NA 56,000 1.1E+6 1.8E-f6 9,300 31,000 31,000 6.7E+6 1.6E+6 NA 
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Plienol 108952 NA 88,000 ^4,200 1.2E+7 {0} NLV NLV NLV NLV 4.0E+10 1.2E+7 (C,AD} 1.2E+7 

Phosphorus (total) 7723140 NA 1.3E+6 NA ID NLV NLV NLV NLV ID 1.0E+9{D} NA 

Phthallc acid 88993 NA 2.8E+5 NA 1.7E+6 {0} NLV NLV NLV NLV ID 1.7E+6 {0} 1.7E+6 

Phthaltc anhydride 85449 NA 1 1 3.0E+5 NA 1.1 E+6 {C) NLV NLV NLV NLV ID 1.1 E+6 (C) 1.1E+6 

PIcloram 1918021 NA II 10,000 NA 8.6E+6 NLV 1 NLV NLV NLV ID 1.6E+7 NA 

Pipertdlne 110894 NA II 64 NA 6.8E+5 NLV NLV NLV NLV 9.3E+9 99,000 1.2E+8 

Potybrominated biphenyls (J) 67774327 NA NLL NLL NLL NLV NLV NLV NLV ID %L200 NA 

Polychtorinated biphenyls (PCBs) (J,T) 1336363 NA NLL NLL NLL 3.0E+6 ^2.4E+5 7.9E+6 7.9E+6 5.2E+6 m NA 

Prometon 1610180 NA 4,900 NA 5.5E+6 NLV NLV NLV NLV ID 5.0E+6 NA 

Propachior 1918167 NA 1 1 1,900 NA 8.8E+6 NLV NLV NLV NLV ID 2.9E+6 NA 

Propazine 139402 NA 1 4,000 NA 1.7E+5 NLV NLV NLV NLV ID 6.1 E+6 NA 

Propionic acid 79094 NA 1 2.4E+5 NA 1.1 E+8 {0} NLV NLV NLV NLV 2.0E+10 1.1 E+8 (C) 1.1 E+8 

Propyl alcohol (1) 71238 NA 28,000 NA 1.1 E+8 (0} NLV NLV NLV NLV 4.9E+10 1.3E+7 (AD) 1.1E+8 

n-Propyibenzene (1) 103651 NA 1,600 NA 3.0E+5 ID ID ID ID 1.3E+9 2.5E+6 1.0E+7 

Propylene giycoi 57556 NA 3.0E+6 NA II 1.1E+8{C) NLV NLV NLV NLV 4.0E+11 1.1 E+8 {C| 1.1E+8 

Pyrene 129000 NA %4.BE45 ID 4.8E+5 1.0E+9{D} 6.5E+8 6.5E+8 6.5E+8 6.7E+9 2.9E+7 NA 

Pyridine (1) 110861 NA 330 (M} NA 37,000 {CI 1,100 8,200 40,000 97,000 2.3E+8 37,000 {CI 37,000 

Selenium 7782492 %410 4,000 400 7.eE+7 NLV NLV NLV NLV 1.3E+8 NA 

Silver (B} 7440224 1,000 4,500 500 (M} 2.0E+8 NLV NLV NLV NLV 6.7E+6 2.5E+6 NA 

Sllvex (2.4.5-TP) 93721 NA 3,600 NA 3.1 E+6 NLV NLV NLV NLV ID 1.7E+6 NA 

Slmazine 122349 NA II 80 NA 90,000 II NLV NLV NLV NLV ID 1.2E+6 NA 
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^um'" . 7440235 NA ^.6 NA 1.0E+9 {D) NLV NLV NLV NLV ID NA 

Strontium (B) 7440246 NA 92,000 15,000 1.0E+9 (D) NLV NLV NLV NLV ID 3.3E+8 NA 

Styrene 100425 NA 2,700 2,200 2.7E+5 2.5E+5 9.7E+5 9.7E+5 1.4E+6 5.5E+9 4.0E+5 5.2E+5 

Sulfate 14808798 NA 5.0E+6 NA ID NLV NLV NLV NLV ID iD NA 

Tebuthluron 34014181 NA 10,000 NA 5.0E+7 NLV NLV NLV NLV ID 4.6E+6(AD) NA 

2.3,7,8-Tetrabromodlben20-p-dioxin {0) 50585416 NA NLL NLL NLL NLV NLV NLV NLV {0} (0) NA 

1,2.4,5-Tetrachlorobenzene 95943 NA 1.5E+6 3,400 {X} 1.5E+6 ID ID ID ID ID 1 1 7.7E+7 NA 

2,3.7,8-T0trachlorodibenzo-p-dioxin (0} 1746016 NA NLL NLL NLL NLV NLV NLV NLV 71 (0) 1 0.09 (0) NA 

1,1,1,2-Tetrachloroethane 630206 NA 1,500 NA 4.4E+5 {0} 6,200 36,000 54,000 1.0E+5 4.2E+e 1 1 4.4E+5(C) 4.4E+5 

1.1,2.2-Telrachloroethane 79345 NA 170 1,600 {X} 94,000 4,300 10,000 10,000 14,000 5.4E+7 1 1 53,000 8.7E+5 

Tetrachloroethylene 127184 NA % 100 900 {X) 88,000 {0} 11,000 1.8E+5 4.8E+5 1.1 E+6 5.4E+9 1 1 88,000(0 88,000 

Tetrahydrofuran 109999 NA 1,900 2.2E+5 {X} 3.2E+7 1.3E+6 1.3E+7 ID ID 3.9E+11 1 1 2.9E+6 1.2E+8 

7440280 NA ^ 2,X0 4,200 (X) 1.5E+7 NLV NLV NLV NLV ID If NA 

Toluene {1} 108883 NA 16,000 % 2,800 2.5E+5 (C) 2.5E+5 (0) 2.8E+6 5.1E+6 1.2E+7 2.7E+10 1 1 2.5E+5fc) 2.5E+5 

p-Toluidlne 106490 NA 660 (M) NA 4.8E+5 NLV NLV NLV NLV 1.0E+8 1 94,000 1.2E+6 

Toxaphene 8001352 NA 24,000 860 3.6E+5 NLV NLV NLV NLV 9.7E+6 20,000 NA 

Triallate 2303175 NA 95,000 NA 2.5E+5 {0} ID ID ID ID ID 2.5E+5 (C) 2.5E+5 

Tributylamlne 102829 NA 7,800 ID 1.8E+6 5.BE+5 6.0E+5 ID ID 4.7E+8 7.9E+5 3.7E+6 

1.2,4-Trichlorobenzene 120821 NA 4,200 1,800 1.1E+6 1.1 E+6 (C) 2.8E+7 2.8E+7 2.8E+7 2.5E+10 9.9E+5 (AD) 1.1E+6 

1,1,1-Trichloroethane 71556 NA 4,000 4,000 4.6E+5 {C} 2.5E+5 3.8E+6 1.2E+7 2.8E+7 6.7E+10 4.6E+5 (C) 4.6E+5 

1.1.2-Trichloroethane 79005 NA 100 6,600 (X} 4.2E+5 4,600 17,000 21,000 44,000 1.9E+8 1.8E+5 9.2E+5 

Trichloroethylene 79016 NA 100 4,000 {X} 5.0E+5 {0} 7,100 78,000 1.7E+5 3.9E+5 1.8E+9 5.0E+5 (C) 5.0E+5 

T richioroliuoromethane 75694 NA 52,000 NA 5.6E+5 {0} 1 1 5.6E+5 {C) 9.2E+7 6.3E+B 1.5E+9 3.8E+12 5.6E+5 (C) 5.6E+5 

2,4,5-T richlorophenol 95954 NA 39,000 NA 9.1E+6 1 1 NLV NLV NLV NLV 2.3E+10 2.3E+7 NA 

2,4,6-Trichloroph0nol 88062 NA 2,400 330 {M} 2.0E+5 NLV NLV NLV NLV 1.0E+9 1 7.1E+5 NA 

1,2,3-Trichloropropane 96184 NA 840 NA 8.3E+5 {0} ID ID ID ID ID 8.3E+5 {C} e.3E+5 
1,1,2-Trichloro-1,2,2-tiifluoroethane 76131 NA 5.5E+5 (0} NA 5.5E+5 {C} 5.5E+5 {0} 1.8E+8 B.8E+a 2.1E+9 5.1E+12 5.5E+5 (C) 5.5E+5 

Triethanolamine 102716 NA 74,000 NA 1.1 E+8 (0} NLV NLV NLV NLV 3.3E+9 1.1E+8 i.iE+a 

Triethylene glycol 112276 NA 2.0E+5 NA 1.1 E+5 {C} NLV NLV NLV NLV ID 1.1 E+5 {C,AD} 1.1E+5 

3-T rifluoromethyM-nilrophenol 88302 NA 1.1 E+5 NA 1.2E+8 NLV NLV NLV NLV ID 4.1 E+7 (AD) NA 

Trifluralin 1582098 NA 1.9E+5 NA 1.2E+7 ID ID ID ID ID 2.0E+6 NA 

2.2.4-Trimethyl pentane 540841 NA ID NA ID ID ID ID ID ID ID 19,000 
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2,4,4-Trimethyl-2-penlene {1} 107404 NA ID NA ID ID ID ID ID ID ID 56,000 

1,2,4-Trlmethylben7ene {!) 95636 NA 2,100 ID 1.1 E+5 {C} 1.1 E+5 {0} 2.1E+7 5.0E+8 5.0E+8 8.2E+10 1.1 E+5 {0} 1.1E+5 

1 .SpS-Trimethylbenzene (1) 108678 NA 1,800 ID 94,000 (C) 94,000 {0} 1.6E+7 3.8E+8 3.8E+8 8.2E+10 94,000 {0} 94,000 

Ttlphenyl phosphate 115866 NA 1.1 E+5 (0) NA 1.1 E+5 {C} ID ID ID ID ID 1.1 E+5 {0} 1.1E+5 

ttis(2,3-Dlbromopropyl)phosphiite 126727 NA 66 NA 27,000 {C} 27,000 {0} 16.000 18,000 18,000 5.9E+6 4.400 27,000 

Urea 57136 NA ID(N} NA ID NLV NLV NLV NLV ID ID NA 

vanadium 7440622 NA 72,000 ^1.9E+5 1.0E+9 (D} NLV NLV NLV NLV ID NA 

Vinyl acetate (1) 108054 NA 13,000 NA 2.4E+6 {C} 7.9E+5 1.7E+6 2.6E+6 5.8E+6 1.3E+10 2.4E+6(C,AD) 2.4E+6 

Vinyl chloride 75014 NA 40 300 11,000 1 28 1 440 3,100 7,600 3.7E+7 4,000 4.9E+5 

White phosphorus (R) 12185103 NA 2.2 NA 58,000 NLV 1 NLV NLV NLV ID 2,300 (AD) NA 

Xylenes (1) 1330207 NA II 5.600 V 700 1.5E+5 {C} 1.5E+5(C} 1 4.6E+7 6.1E+7 1.3E+8 2.9E+11 1.5E+5{C} 1.5E+5 

Zinc# 7440666 A 47,000 (G) 1.0E+9 {D} NLV II NLV NLV NLV ID 1 NA 
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Acenaphthene 83329 NA 3.0E+5 8.8E-I-5 4,400 •^9.7^+5.^ 3.5E+8 9.7E+7 9.7E+7 9.7E+7 6.2E+9 1 2.0E+8 3.6E+8 2.6E+8 NA 

Acenaphthylene 208968 NA 5,900 17,000 ID 4.4E+5 3.0E+6 2.7E+6 2.7E+6 2.7E+6 1.0E+9 1 8.0E+6 1.4E+7 1.0E+7 NA 

Acetaldehyde (1) 75070 NA 19,000 54,000 NA 1.1 E+8 {C} 4.0E+5 2.1 E+5 2.1 E+5 2.9E+5 2.6E+8 1.1E+8(C) 1.1 E+8 (C) 1.1 E+8, {CI 1.1E+8 

Acetic acid 64197 NA 9.0E+5 {M) 9.0E+5 {M} 9.0E+5 {M} 6.5E+0 {C) NLV NLV NLV NLV 7.4E+9 6.4E+8 6.5E+8 {C} 6.5E+8(C) 6.5E+8 

Acetone))) 67641 NA 15,000 42,000 34,000 "S-IEtaW 1.1 E+8 {C) 1.6E+8 1.6E+8 2.0E+8 1.7E+11 1.1E+8{C) 1.1 E+B {0} 1.1 E+8 

Acetonitrfle 75058 NA 2,800 8,000 NA 2.2E+7 (C) 8.8E+6 1.9E+6 1.9E+6 2.2E+6 1.8E+9 2.1E+7 2.2E+7 {C} 2.2E+7 {0} 2.2E+7 

Acetoplienone 98862 NA 30,000 88,000 NA 1.1E+6{C) 1.1 E+6 {C) 5.2E+7 ID ID 1.4E+10 1.1 E+6 (C) 1.1 E+6 (C) 1.1E+6 {0} 1.1 Et6 

Acrolein (!) 107028 NA 2,400 6,600 NA 2.3E+7 {C) 760 370 370 630 5,9E+5 1.8E+7 2.3E+7 (C) 2.3E+7 2.3E+7 

Acrylamlde 79061 NA 6.0 24 NA 2.6E+5 NLV NLV NLV NLV 3.0E+6 13,000 24,000 17,000 NA 

Acrylic acid 79107 NA 78,000 2.2E+5 NA 1.1 E+a {CJ 5.5E+6 2.2E+5 2.7E+5 2.7E+5 2.9E+7 1.1 E+8 (C.AD) 1.1 E+8 (C,AD) 1.1E+8 (C,AD1 1.1E+8 

Acrylonittlle (1) 107131 NA 52 220 98 (X) 2.8E+5 35,000 17,000 17,000 31,000 5.8E+7 1.1E+5 2.0E+5 1.5E+5 8.3E+6 

Alactilor 15972608 NA 52 52 290 {XJ 44.000 NLV NLV NLV NLV ID 5.3E+5 1.3E+6 7.8E+5 NA 

Aldlcarb 116063 NA 60 60 NA 2.4E+6 NLV NLV NLV NLV ID 1.1E+6 2.0E+6 1.5E+6 NA 

Aldlcarb sulfoxide 1646873 NA 80 80 NA 5.4E+7 NLV NLV NLV NLV ID 1.5E+6 2.6E+6 1.9E+6 NA 

Aldlcarb suKone 1646684 NA 50 (M) 50 (M) NA 4.2E+7 1 NLV NLV NLV NLV ID 1.2E+6 2.2E+6 1.6E+6 NA 

Aldrin 309002 NA NLL NLL NLL NLL 7.1 E+6 2.GE+5 2.0E+5 2.0E+5 a.OE+5 5,900 15,000 8,600 NA 

i»;tdiniiium<B) 7429905 6.9E+6 1,000 1,000 NA 1.0E+9(D) 1 NLV NLV NLV NLV ID »i6;te;s,iAn> 8.1 E+8 IAD) 7.3E+8 {AD} NA 

Ammonia 7664417 NA ID{N) ID (N) (AC) ID ID ID ID ID 2.9E49 ID ID ID 1.0E+7 

Aniline 62533 NA 1,700 ^M) 4,400 1,700 {M) 2.eE+6 NLV NLV NLV NLV 2.9E+7 2.3E+6 4.2E+6 3.0E+6 4.5E+6 

Anthracene 120127 NA 41.000 41,000 ID 1 1.0E+9(D} 1.6E+9 1.6E+9 1.6E+9 2.9E+10 1.0E+9 {D} 1.0E+9 (D) 1.0E+9 (0) NA 

'AklmbriK^' 7440360 NA 500 (M) 4,300 ID 4.9E+7 1 1 NLV NLV NLV NLV 5.9E+6 1.4E+6 1.3E+6 NA 

7440382 5,800 23,000 23,000 70.000 (X) 2.0E+6 1 NLV NLV NLV NLV 9.1E+5 90,000 74.000 NA 

Asbestos (AB) 1332214 NA NLL NLL NLL NLL 1 NLV NLV NLV NLV 1.0E+7 (M) ID ID ID NA 

Atrazine 1912249 NA 60 60 150{XJ 1.1 E+5 NLV NLV NLV NLV ID 5.0E+5 {AD} 9.0E+5 (AD} 6.6E+5 {AD} NA 

Azobenzene 103333 NA 4,200 17,000 NA 3.0E+5 3.2E+7 2.1 E+6 ID ID i.3E+a 1.0E+6 1.8E+6 1.3E+6 NA 
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7440393 75,000 1.3E+6 • 1.3E+6 (G,X} 1.0E+9 {D} NLV NLV NLV NLV 2.5E+B 2.9E+8 2.7E+B NA 

Benzene (1) 71432 NA 100 100 4,000 (X) 2.2E+5 8,400 45,000 99,000 2.3E+5 4,7E+8 4.0E+5 {0} 4.0E+S {C} 4.0E+5 {0} 4.0E+5 

Benzidine 92875 NA 1,000 {M} 1,000 {M} ID 1,000 {M} NLV NLV NLV NLV 59,000 II 1,000 (M) 1,000 {M} 1,000 {M} NA 

Benzo(B)anthracens (0) 56553 NA NLL NLL NLL NLL NLV NLV NLV NLV ID iii*® 3.0E+5 1.6E+S NA 

Benzo(b)fluoranthene (Q) 205992 NA NLL NLL NLL NLL NLV NLV NLV NLV ID II 3.0E+5 1.6E+5 NA 

Benzo(k)lluo[anthene (Q) 207089 NA NLL NLL NLL NLL NLV NLV NLV NLV ID 3.0E+6 1.6E+6 NA 

Benzo(g,h,l)peiylena 191242 NA NLL NLL NLL NLL NLV NLV NLV NLV 3.5E.8 1 2.7E+7 1.4E+7 NA 

Benzo(a)pyrene (Q) 50328 NA NLL NLL NLL NLL NLV NLV NLV NLV 1.9E+6 30,000 16,000 NA 

Benzoic add 65850 NA 6.4E+5 1.8E+6 NA 7.0E+7 NLV NLV NLV NLV ID II TOE+QiD} 1.0E+9 (D) 1.0E+&{D} NA 

Benzyl alcohol 100516 NA 2.0E+5 5.8E+5 NA 5.8E+6 {C} NLV NLV NLV NLV 1.5E+11 5.eE+6 {0) 5.8E+6 {0} 5.eE+6 {0} 5.8E+6 

Benzyl chloride 100447 NA 200 (M) 640 NA 72,000 33,000 48,000 48,000 62,000 7.8E+7 2.3E+5 (C) 2.3E+5 {0} 2.3E+5 {C| 2.3E+5 

- 7440417 NA 51,000 51,000 {G} 1.0E+9 (D) NLV NLV NLV NLV 3.1 E+6 3.1 E+6 3.1 E+6 NA 

bls(2-Chloroethoxy)ethane 112265 NA ID ID NA ID NLV NLV NLV NLV ID ID ID 2.7E+6 

bis(2-Chloroethyl)ether (1) 111444 NA ' 330 (M) 330 {M} NA 1.1E+5 44,000 13,000 13,000 13,000 1.2E+7 89,000 , 1.6E+5 1.2E+5 2.2E+6 

bis(2-Ethylhexyl)phthalate 117817 NA NLL NLL NLL NLL NLV NLV NLV NLV 8.9E+8 1.0E+7 (C) 1.0E+7 {0} 1.0E+7 

Boron (8) 7440428 NA 10,000 10,000 38,000 1.0E+9 {D} NLV NLV NLV NLV ID 6.4E+8 {AD} 7.8E+8 (AD) 7.1 E+8 {AD} NA 

Bromobenzene (1) 108861 NA 550 1,500 NA 3.6E+5 5.8E+5 5.4E+5 5.4E+5 5.4E+5 2.4E+8 7.6E+5 {0} 7.6E+5 {0} 7.6E+5 {0} 7.6E+5 

Bromodichloromethane 75274 NA 2,000 m 2,000 (W) ID 2.8E+5 6,400 31,000 31,000 57,000 1.1E+8 7.5E+5 1.3E+6 9.7E+5 1.5E+6 

Bromoform 75252 NA 2,000 {W} 2.000 {W} ID 8.7E+5 (C) 7.7E+5 3.1 E+6 3.1 E+6 3.1 E+6 3.6E+9 8.7E+5 (C) B.7E+5 {0} 8.7E+5 {0} 8.7E+5 

Bromomethane 74839 NA 200 580 700 1.4E+6 1.600 13,000 57,000 1.4E+5 1.5E+8 1.6E+6 2.2E+8 {0} 2.0E+6 2.2E+6 

n-Butanol {1} 71363 NA 19,000 54,000 NA 8.7E+6 {C} NLV NLV NLV NLV i.OE+10 8.7E+6 {0} 8.7E+6 {0} e.7E+6{C} 8.7E+6 

2-Butanone (MEK) {() 78933 NA 2.6E+5 7.6E+5 44,000 2.7E+7 {C} 2.7E+7 (C) 3.5E+7 3.5E+7 3.6E+7 2.9E+10 2.7E+7 {C,AD} 2.7E+7 {C,AD) 2.7E+7 {C,AD} 2.7E+7 

n-Butyl acetate 123864 NA 11,000 32,000 NA 1.1 E+6 {C} 1.1 E+6 {CI 1.4E+e 3.1E+8 3.5E+6 2.1E+11 1.1 E+6 {0} 1.1 E+6 {0} 1.1E+6 (C) 1 1.1E+6 

t-Butyl alcohol 75650 NA II 78,000 1 2.2E+5 NA 1.1E+8 (C) |l.1E+8(C)|| 1.2E+8 1 ID ID 5.6E+10 1.1 E+8 {0} 1.1 E+8 (C) 1.1 E+8 {0} 1.1 E+8 

Butyl benzyl phthalate 85687 NA 3.1E+5 (C) 3.1E+5 {0} 26,000 {X} 3.1E+5 {C} NLV NLV NLV NLV 2.1E+10 3.1 E+5 {0} 3.1E+5 (C) 3.1E+5{C) 3.1 E+5 

n-Butylbenzene 104518 NA 1,600 4,600 NA 1.2E+5 ID ID ID ID (D 1.0E+7 {0} 1.0E+7 (0) 1.0E+7 {0} 1.0E+7 

sec-Butylbenzene 135988 NA 1,600 4,600 NA 88,000 ID ID ID ID ID 1.0E+7 {0} 1.0E+7 (0) 1.0E+7 {0} 1.0E+7 

tert-Butytbenzene {1} 98066 NA 1,600 4,600 NA 1.8E+5 ID ID ID ID ID 1.0E+7 {0) 1.0E+7 {0} 1.0E+7 {0} l.OE+7 

7440439 . 1,200 6,000 6,000 (G.X) 2.3E+B NLV NLV i NLV NLV 4.1 E+8 4.2E+6 4.1 E+6 NA 
Camphene {1} 79925 NA ID ID NA ID ID ID ID ID ID ID ID ID NA 
Caprolactam 105602 NA 1.2E+5 1 3.4E+5 NA 1.0E+9{D} NLV NLV NLV NLV 2.9E+8 4.5E+8 (AD] 9.4E+8 (AD) 6.2E+8 {AD} NA 
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Catbaiyl 63252 NA 14,000 40,000 NA 2.6E+6 ID ID ID ID ID 1.1E+8 1.9E+8 1.4E+8 NA 

Caibazote 86748 NA 9,400 39,000 1,100 NLV NLV NLV NLV ID 3.7E+6 6.7E+6 4.9E+6 NA 

Caibofuran 1563662 NA 800 600 NA 6.8E+6 NLV NLV NLV NLV ID 5.6E+6 l.OE+7 7.3E+6 NA 

Carbon disullide (I.R) 75150 NA 16,000 46,000 ID 2.eE+5 (C) 1.4E+5 1.6E+6 8.0E+6 1.9E+7 2.1E+10 2.8E+5 {C,AD} 2.8E+5 (C.AD) 2.8E+S {C,AD} 2.8E+5 

Cartxjn tetrachloride 56235 NA 100 100 900 (X) 92,000 990 12,000 34,000 79,000 1.7E+8 3.9E+5 (C) 3.9E+5 (C) 3.9E+5 (C) 3.9E+5 

Chlordana (J) 57749 NA NLL NLL NLL NLL 5.9E+7 4.2E+6 4.2E+6 4.2E+6 2.1E+7 2.4E+5 3.8E+5 3.0E+5 NA 

Chloride 16887006 NA 5.0E+6 5.0E+6 2.5E+6 {X} ID NLV NLV NLV NLV ID 5.0E+5 (F) 5.0E+5 (F) 5.0E+5 {F} NA 

Chloroltenzene (1) 108907 NA 2,000 2,000 940 2.6E+5 (C) 2.2E+5 9.2E+5 1.1 E+6 2.1 E+6 .2.1E+9 2.6E+5 (C) 2.6E+5 (C) 2.6E+5 (C) 2.6E+5 

1 -Chloro-1,1 -diiluoroethane 75683 NA 3.0E+5 6.8E+5 NA 9.6E+5 (C) 9.6E+5 (C) 9.4E+7 ID ID 1.5E+12 9.6E+5 (C) 9.6E+5 (0) 9.6E+S(C) 9.6E+5 

Chloroethane 75003 NA 8,600 34,000 ID 9.5E+5 {C} 9.5E+5 (C) 3.6E+7 1.2E+8 2.8E+8 2.9E+11 9.5E+5 (0) 9.5E+5 (C) 9.5E+5 (C) 9.5E+S 

2-Chloroelhyl vinyi ether 110758 NA 10 ID NA ID ID ID ID ID ID ID ID ID 1.9E+6 

Chloroform 67663 NA 2,000 (W) 2,000 (W) 3,400 (X) 1.5E+6 (C) 38,000 1.5E+5 3.4E+5 7.9E+5 1.6E+9 1.5E+e (C) 1.5E+6 (C) 1.5E+6 (C) T.5E+6 

Chloromethane (1) 74873 NA 5,200 22,000 ID 1.1 E+6 (C) 12,000 1.4E+5 1.2E+6 2.gE+6 6.1E+9 1.1 E+6 {0} 1.1 E+6 {0} 1.1 E+6 {0} 1.1E+6 

4-Chloro-3-methylphenol 59507 NA 5,800 16,000 NA 3.0E+6 NLV NLV NLV NLV ID 2.2E+7 4.0E+7 2.9E+7 NA 

beta-Chloronaphthalene 91587 NA 6.2E+5 1.8E+6 NA 2.3E+6 ID ID ID ID ID 2.8E+8 5.0E+B 3.6E+B NA 

2-Chlorophenal 95578 NA 900 2,600 440 1.9E+6 ID II ID ID ID ID 6.9E+6 1.2E+7 9.0E+6 1.9E+7 

o-Chlorotoluene (1) 95498 NA 3,300 9,300 NA 5.0E+5 (C) 5.0E+5 (C) ID ID ID 7.6E+10 5.0E+5 (C) 5.0E+5 (0) 5.0E+5 (01 5.0E+5 

Chlorpyrifos 2921882 NA 17,000 48,000 NA 8.4E+5 240 5,500 ID ID 5.9E+7 4.6E+7 1.2E+8 6.7E+7 NA 

16065831 18,000 (total) 1.0E+9{D} 1.0E+9 (D) {G,X} 1.0E+9 (D) NLV NLV NLV NLV 1.0E+9 (D) 1.0E+9 (D) 1.0E+9 (D) NA 

GtltMtirn(Vl)sM ff 18540299 18,000 (total) 30,000 30,000 3,300 1.4E+8 NLV NLV NLV NLV 1.7E+7 2.0E+7 1.8E+7 NA 

Chrysene (Q) 218019 NA NLL NLL NLL NLL ID ID ID ID ID 1.0E+7 3.0E+7 1.6E+7 NA 

Cofcralt, 7440484 6,800 800 2,000 2,000 4.8E+7 NLV 1 NLV NLV NLV 1.8E+7 2.1E+7 1.9E+7 NA 

7440508 32,000 5.8E+6 5.8E+6 {G} 1.0E+9 (D) NLV NLV NLV NLV B«.7- 1.4E+8 1.6E+B 1.5E+8 NA 

Cyanazine 21725462 NA 500 {M) 500 (M) 1,100 (X) 56,000 NLV NLV NLV NLV ID 1.0E+5 1.8E+5 1.3E+5 NA 

57125 390 (Total) 4,000 (P) 4,000 {P} 400 (P) 2.5E+5 (P) NLV NLV NLV NLV 2.5E+5 (P) 2.5E+5 (P) 2.5E+5 (P) NA 

Cyclohexanone 106941 NA 5.2E+6 1.5E+7 NA 2.2E+8 (C) 32,000 1.3E+6 ID ID 2.9E+10 2.2E+8 (0) 2.2E+8 (C) 2.2E+8 (0} 2.2E+8 

Dacthal 1861321 NA 50,000 1.4E+5 NA 3.4E+5 NLV NLV NLV NLV ID 1.1E+7 2.0E+7 1.SE+7 NA 

Dalapon 75990 NA 4,000 4,000 NA 5.9E+7 (C) NLV NLV NLV NLV ID 5.9E+7 (C) 5.9E+7 (C) 5.9E+7 {C) 5.9E+7 

4^'-DDD 72548 NA NLL NLL NLL NLL NLV NLV NLV NLV 5.6E+7 5.4E+5 1.4E+6 7.9E+5 NA 
4-4'-DDE 72559 NA NLL NLL NLL NLL NLV NLV NLV NLV 4.0E+7 2.6E+5 6.4E+5 3.7E+5 NA 
4-4'-DDr 50293 NA NLL NLL NLL NLL NLV NLV NLV NLV 4.0E+7 4.6E+5 6.BE+5 5.5E+5 NA 
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Decabromodlphenyl ether 1163195 NA 1.4E+5 1.4E+5 NA 1.4E+5 l.aE+9 (D) 1.0E+8 ID ID 1.0E+9 1.5E+7 3.8E+7 2.2E+7 NA 

Dl-n-butyl phthalate 84742 NA 7.6E+5 {0} 7.6E+5 {0} 11,000 7.6E+5 (C) NLV NLV NLV NLV 1.5E+9 7.6E+5 {C} 7.6E+5 {0} 7.6E+5 {0} 7.6E+5 

Di(2-ethylhexyt) adipate 103231 NA 9.6E+5 {0} 9.6E+5 {C} NA 9.6E+5 {C} NLV NLV NLV NLV 1.2E+10 9.6E+5 (C,AD) 9.6E+5 {G,AD} 9.6E+5 {C,AD} 9.6E+5 

Di-n-octyl phthalate 117840 NA 1.0E+8 1.4E+8 (0} ID 1.4E+8 (C) NLV NLV NLV NLV ID 2.8E+7 6.9E+7 4.0E+7 1.4E+8 

Diacetone alcohol {1} 123422 NA ID ID NA ID NLV NLV NLV NLV 7.1E+10 ID ID ID 1.1E+8 

Diazlnon 333415 NA 95 280 NA 95,000 NLV NLV NLV NLV ID 1.0E+5 {AD} 2.1 E+5 {AD} 1.4E+5 {AD} 3.1 E+5 

Dlbenzo(a,h)anthracene (Q) 53703 NA NLL NLL NLL NLL NLV NLV NLV NLV ID 30,000 16,000 NA 

Dibenzofuran 132649 NA ID ID 1,700 ID ID ID ID ID ID ID ID ID NA 

DIbromochloromethane 124481 NA 2,000 m 2,000 {V\0 ID 3.6E+5 21,000 80,000 80,000 98,000 1.6E+8 6.1 E+5 (C) 6.1 E+5 {0} 6.1E+5.{C} 6.1 E+5 

Dibromochloropropane 96128 NA 4.0 4.0 (M) NA 1,200 {C} 1,200 {C} 1.5E+4 ID ID 5.9E+6 1,200 (C) 1,200 {0} 1,20010} 1,200 

Dlbromomethane 74953 NA 1,600 4,600 NA 2.0E+6 {C} 6
 

5
 

ID ID ID 2.0E+6 {C} 2.0E+6 {0} 2.0E+6 {0} 2.0E+6 

1,2-Dichlorobenzene 95501 NA 14,000 14.000 360 2.1 E+5 {C} 2.1 E+5 tC) II 4.6E+7 4.6E+7 5.5E+7 4.4E+10 2.1 E+5 {C} 2.1E+5{C} 2.1 E+5 {0} 2.1 E+5 

1.3-DlchlorDbenzene 541731 NA 170 480 1,100 51,000 ID ID ID ID ID 1.7E+5 {C} 1.7E+5{C} 1.7E+S {0} 1.7E+5 

1,4-Dichlorobenzene 106467 NA 1,700 1,700 290 1.4E+5 1.0E+5 2.6E+5 2.6E+5 3.4E+5 5.7E+8 2.9E+6 5.1 E+6 3.7E+6 NA 

3.3'-Dlchlorob0nztdlne 91941 NA 1 1 2,000 {M} 2,000 {M} 2,000 {M.X} 4,600 NLV NLV NLV NLV 8.2E+6 47,000 83,000 61,000 NA 

DIchlorodlfluoromethane 75718 NA II 95,000 2.7E+5 ID 1.0E+6 (C) 1.0E+6 (C) 6.3E+7 5.5E+8 1.4E+9 1.5E+12 1.0E+6 {C} 1.0E+6 {C} 1.0E+6 {0} 1.0E+6 

1,1-Dlchloroothan0 75343 NA 18,000 50,000 ID 8.9E+5 (C) 4.3E+5 2.SE+6 6.0E+6 1.4E+7 1.5E+10 6.9E+5 (C) 8.9E+S {0} 8.9E+5 {C} 8.9E+5 

1,2-Dlchloroethane {1} 107062 NA II 100 100 7,200 {X} 3.8E+5 11,000 21,000 33,000 74,000 1.5E+8 6.4E+5 1.1E+6 8.4E+5 1.2E+6 

1,1-Dlchloroethylene {1} 75354 NA 140 140 1,300 {X} 2.2E+5 330 3,700 15,000 37,000 7.8E+7 5.7E+5 {C} 5.7E+5 {0} 5.7E+5 {0} 5.7E+5 

ds-l ,2'Dlchloroethylene 156592 NA 1,400 1,400 ID 6.4E+5 {C) 42,000 2.1 E+5 4.3E+5 1.0E+6 1.0E+9 6.4E+5 {C} 6.4E+5 {C) 6.4E+5 {0} 6.4E+5 

trans-1,2-Dichloroethylene 156605 NA 2.000 2,000 ID 1.4E+6 {C} 43,000 3.3E+5 8.4E+5 2.0E+6 2.1E+9 1.4E+6 (C) 1.4E+6 {0} 1.4E+6 {0} 1.4E+6 

2,6-DlchlorO'4-nitroanlline 99309 NA 44,000 1.3E+5 NA 1.4E+5 II NLV NLV NLV NLV ID 3.4E+8 6.0E+8 4.4E+8 NA 

2,4-Dlchlorophenol 120832 NA 1,500 4,200 380 9.6E+5 NLV NLV NLV NLV 2.3E+9 1.8E+6 {C.AD) 1.8E+6 {C,AD} 1.8E+6 {C,AD} 1.8E+6 

2,4-Dlchtorophenoxyacetic acid 94757 NA 1,400 1,400 4,400 2.4E+6 NLV NLV NLV NLV 2.9E+9 1.5E+7 2.0E+7 1.7E+7 NA 

1,2-Dlchloropropane {1} 78875 NA 100 100 5,800 {X} 3.2E+S 7,400 30,000 51,000 1.2E+5 1.2E+8 5.5E+5 {C} 5.5E+5 {0} 5.5E+S {0} 5.5E+5 

I.S-Dichloropropene 542756 NA 420 1,300 NA 2.6E+5 10 (M) 31 100 240 5.0E+5 6.2E+5 {C} 6.2E+5 {0} 6.2E+5 {0} 6.2E+5 

Dichlorovos 62737 NA 50 (M) 130 NA 1.2E+5 NLV NLV NLV NLV 1.5E+7 72.000 1.3E+5 93,000 2.2E+6 

DIcyclohexyl phthalate 84617 NA ID ID NA ID ID ID ID ID ID ID ID ID NA 

Dieldhn 60571 NA NLL NLL NLL NLL 7.2E+5 64,000 64,000 64,000 8.5E+5 6,400 16,000 9,300 NA 
Diethyl ether 60297 NA 200 200 ID 7.4E+6 {C} 7.4E+6 {C} 1.0E+B 1.6E+8 3.5E+8 3.5E+11 7.4E+6 {C} 7.4E+6 {0} 7.4E+6 {0} 7.4E+6 

Diethyl phthalate 84662 NA 1.1 E+5 3.2E+5 NA 7.4E+5 (C) NLV NLV NLV NLV 1.5E+9 7.4E+5 {CI 7.4E+5 {0} 7.4E+5 {0} 7.4E+5 
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DIethylene glycol monobutyl ether 112345 NA 1,800 5,000 NA 8.0E+7 NLV NLV NLV NLV 5.9E+8 1.3E+7 2.4E+7 1.7E+7 1.1 E+8 

Diisopropyl ether 108203 NA 600 1,300 (0} NA 1.300 (C) ID ID ID ID ID 1,300(0} 1,300 (C) 1,300 (C) 1,300 

Dlisopropylamlne {1} 108189 NA 110 320 NA 4.2E+5 ID ID ID ID ID 8.6E+5 1.5E+6 1.1E+6 6.7E+6 

Dimethyl phthalate 131113 NA 7.9E+5 {C} 7.9E+5 {0} NA 7.9E+5 {C} NLV NLV NLV NLV 1.5E+9 7.9E+5 (C) 7.9E+5 {0} 7.9E+5 (C) 7.9E+5 

N.N-Dlmethytacetamide 127195 NA 3,600 10,000 82,000 {X} 1.1 E+8 (C) NLV NLV NLV NLV ID 2.8E+7 5.0E+7 3.6E+7 1.1E+8 

N,N-Dimethylaniline 121697 NA 320 920 NA 4.0E+5 8.0E+5 (CJ 5.2E+5 ID ID 3.3E+8 8.0E+5 (C) 8.0E+5 (C) 8.0E+5 (C) B.OE+5 

Dimethylformamlde {1} 68122 NA 14,000 40.000 NA 1.1 E+8 (C) NLV NLV NLV NLV 8.8E+8 1.1E+8 1.1E+8 (C) 1.1 E+8 (C) 1.1E+8 

2,4-Dlmethylphenol 105679 NA 7,400 20,000 7,600 1.0E+7 NLV NLV NLV NLV 2.1E+9 S.6E+7 1.0E+8 7.3E+7 NA 

2,6-Dimethylphenol 576261 NA 330 (M) 330 (M) NA 1.3E+5 NLV NLV NLV NLV ID 6.7E+5 1.2E+6 8.7E+5 NA 

3,4-Dlmethylphenol 95658 NA 330 {M} 580 NA 3.6E+5 NLV NLV NLV NLV ID 1.6E+6 2.8E+6 2.0E+6 NA 

DimethylsuHodde 67685 NA 4.4E+6 1.3E+7 3.8E+6 1.8E+7 {C| NLV NLV NLV NLV ID l.eE+7 (C) l.eE+7 (C) 1.8E+7 (C) 1.8E+7 

2,4-Dlnltrotoluene 121142 NA 430 640 NA 1.7E+5 NLV NLV NLV NLV 2.0E+7 3.4E+5 6.1 E+5 4.4E+5 NA 

Dinoseb 88857 NA 300 300 NA 1.4E+5 (C) ID ID ID ID ID 1.4E+5 (C,AD) 1.4E+5 {C.AD1 1.4E+5 (C.AD) 1.4E+5 

1,4-Dioxane (1} 123911 NA 1,700 7.000 56,000 3.4E+7 NLV NLV NLV NLV 7.1 E+8 3.7E+6 6.7E+6 4.9E+6 9.7E+7 

85007 NA 400 400 NA 1.4E+7 NLV NLV NLV NLV ID 2.5E+6 4.4E+6 3.2E+6 NA 

DIuron 330541 NA 620 1,800 NA 7.4E+5 NLV NLV NLV NLV 2.1 E+8 4.8E+6 B.6E+6 6.3E+6 NA 

Endosulfan (J) 115297 NA NLL NLL NLL NLL ID ID ID ID ID || 6.7E+6 1.2E+7 8.7E+6 NA 

Endothall 145733 NA 11 NLL NLL NLL NLL NLV NLV NLV NLV 1.0E+9 II 1.9E+7 3.4E+7 2.5E+7 NA 

Endrin 72208 NA NLL NLL NLL NLL NLV NLV NLV NLV ID 2.6E+5 6.5E+5 3.eE+5 NA 

Eplchlorohydrin (1} 106898 NA II 100 120 NA 2.2E+5 1.2E+5 37,000 37,000 37,000 2.9E+7 63,000 1.1E+5 82,000 7.3E+6 

Ethanol {1} 64175 NA 3.8E+7 7.6E+7 IP 1.1 E+8 (C) NLV NLV NLV NLV 5.6E+11 1.1 E+8 {C,AD) 1.1E+8 (C,AD) 1.1 E+8 {C.ADl 1.1 E+8 

Ethyl acetate {1} 141786 NA 1.3E+5 3.BE+5 NA 7.5E+6 (C) 7.5E+6 (C) 5.9E+7 5.9E+7 1.0E+8 9.4E+10 7.5E+6 {0} 7.5E+6 (0} 7.5E+6 (C) 7.5E+6 

Ethylbenzene {1} 100414 NA 1,500 1,500 360 1.4E+5 {C} 1.4E+5 (C) 1.1E+7 1.4E+7 3.0E+7 2.9E+10 1.4E+5 (0} 1.4E+5 (C) 1.4E+5 

Ethylene dibromide 106934 NA 10 (M) 10 (M) 20 500 3.600 5,800 5,800 9,800 1.8E+7 660 1,200 850 8.9E+S 

Ethylene glycol 107211 NA 3.0E+5 8.4E+5 NA 1.1 E+8 (C) NLV NLV NLV NLV 2.9E+10 1.1 E+8 (C) 1.1 E+8 (0) 1.1 E+8 (C) 1.1 E+8 

Ethylene glycol monobutyl ether 111762 NA 74,000 2.0E+5 NA 4,1E+7(C) 1.4E+6 2.1 E+7 1.5E+8 3.6E+8 3.8E+11 4.1 E+7 (C) 4.1 E+7 (0) 4.1 E+7 (C) 4.1 E+7 

Ruoranthene 206440 NA 7.3E+5 7.3E+5 5,500 1.0E+9 (D) 8.9E+8 e.8E+8 8.8E+8 4.1E+9 1.8E+8 4.6E+8 2.7E+8 NA 

Fluorene 86737 NA 3.9E+S 8.9E+5 5,300 1.0E+9 (D) 1.5E+8 1.5E+B 1.5E+8 4.1E+9 1.3E+8 2.4E+8 1.7E+8 NA 

Fluorine (soluble fluoride) (B) 7782414 NA 40,000 40,000 NA 2.4E+8 NLV NLV NLV NLV ID 1.2E+8 (AD) 1.5E+8 (AD) 1.3E+8 (AD) NA 

Formaldehyde 50000 NA 26,000 76,000 2,400 6.0E+7 (C) 65,000 43,000 69,000 1.5E+5 3.0E+8 6.0E+7 (C) 6.0E+7 (0) 6.0E+7 (C) 6.0E+7 

Formic acid {I.U} 64186 NA 9.0E+5 (M) 9.0E+5 {M} ID 1.1 E+8 (C) 2.8E+6 9.0E+5 {M} 9.0E+5 (M) 9.0E+5 (M) 5.9E+7 1.1 E+8 (C) 1.1E+8 (C) 1.1 E+8 (C) 1.1E+8 
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1-Formylplperidine 2591866 NA 1 1.600 4,600 NA ID ID II ID ID ID ID 1.0E+7 (C) 1.0E+7{C) 1.0E+7 (C) 1.0E+7 

Gentian violet 548629 NA 300 1,300 NA 2.0E+7 NLV NLV NLV NLV ID 6.8E+5 1.2E+6 8.8E+5 NA 

Glyphosate 1071836 NA NLL NLL NLL NLL NLV NLV NLV NLV ID 7.4E+7 {AD} 2,2E+8 (AD) 1.1E+e{AD) NA 

Heptachlor 76448 NA NLL NLL NLL NLL 1.9E+6 2.1E+5 2.1E+5 2.1 E+5 3.0E+6 32,000 80,000 47,000 NA 

Heptachlor epoxide 1024573 NA NLL NLL NLL Na NLV NLV NLV NLV 1.5E+6 13,000 33,000 19,000 NA 

n-Heptane 142825 NA 2.4E+5 (C) 2.4E+5 (C) NA 2.4E+5 (C) 2.4E+5 {C} 2.5E+7 ID ID 1.0E+11 2.4E+5 (C) 2.4E+5 (C) 2.4E+5 (C) 2.4E+5 

87821 NA 3.2E+5 3.2E+5 ID 3.2E+5 ID ID ID ID ID 4.3E+6 1.1E+7 6.3E+6 NA 

Hexachlorobenzene (C-66) 118741 NA 1,800 1,800 ID 8,200 2.2E+5 56.000 56,000 56,000 B.5E+6 51,000 1.3E+S 75.000 NA 

Hexachlorobutadlene (C-46) 87683 NA 26,000 72,000 330 {M} 3.5E+5 (C) 3.5E+5 (C) 1 l| 4.6E+5 4.6E+5 4.6E+5 1.8E+B 3.5E+5 (C) 3.5E+5 (C) 3.5E+5 (C) 3.5E+5 

alpha-Hexachlorocyclohexane 319846 NA 18 71 NA 2,500 1.6E+5 41,000 86.000 86.000 2.1E+6 19,000 33,000 24,000 NA 

beta-Hexachiorocyclohexane 319857 NA 37 150 NA 5,100 NLV NLV NLV NLV 7.4E+6 II 38,000 69,000 50,000 NA 

Hexachlofocyclopentadlene (C-56) 77474 NA 3.2E+5 3.2E+5 ID 7.2E+5 (C) ID ID ID ID ID 7.2E+5 (C) 7.2E+5 (C) 7.2E+S (C) 7.2E+5 

Hexachloroethane 67721 NA 430 1,200 1,800 {X} 1.1E+5 79,000 6.6E-^5 1.4E+6 1.4E+6 1.0E+8 II 1.1 E+6 2.0E+6 1.5E+6 NA 

n-Hexane 110543 NA 44,000 (C) 44,000 {0} NA 44.000 (C) 44,000 {C} 3.5E+6 ID ID 5.9E+9 44,000 (C) 44,000 (C) 44,000 (CI 44,000 

2-Hexanone 591766 NA 20,000 58,000 NA 2.5E+6 (C) 1.8E+6 1.3E+6 ID ID 1.2E+9 2.5E+6 (C) 2.5E+6 (C) 2.5E+6{C) 2.5E+6 

lndeno(1,2,3-cd)pyrenB (Q) 193395 NA NLL NLL NLL NLL NLV NLV NLV NLV ID 3.0E+5 1.6E+5 NA 

lfonIB)« 7439896 1.2E+7 6.X0 6,000 NA 1.0E+9 (D) . NLV II NLV NLV NLV ID 1 ;j|1JpEeB:(Dy l.OE+9 (D) l.OE+9 (D) NA 

Isobutyl aicotiol (1} 78831 NA 46,000 1.3E+5 NA 8.9E+6 {C} S.9E+6 {C} 9.5E+7 9.5E+7 9.5E+7 4.4E+10 B.9E+6 (C) 8.9E+6 (C) B.9E+6 (0) 8.gE+6 

Isophorone 78591 NA 15,000 62,000 11,000 (XJ 2.4E+6 (C) NLV II NLV NLV NLV 8.2E+9 2.4E,-6{C) 2.4E+6(C) 2.4E+6{C} 2.4E+6 

Isopropy! aicotiol (1) 67630 NA 9,400 26,000 NA 1.1 E+8 (C) NLV II NLV NLV NLV 6.5E+9 1 7.2E+7 1.1 E+8 (C) 9.3E+7 1.1E+8 

Isopiopyl benzene 98828 NA 91,000 2.6E+5 ID 3.9E+5 (C) 3.9E+5 (C) 2.0E+6 ID ID 2.6E+9 3.9E+5 (C) 3.9E+5 (C) 3.9E+5 (C) 3.9E+5 

l!bad;gi' 7439921 21,000 7.0E+5 7.0E+5 (G.M,X} ID NLV NLV NLV NLV 4.4E+7 9.0E+5 (draft) • ApElSif 4.0E+5 NA 

Undane 58899 NA 20 (M) 20 (M) 20 (M) 7,100 ID ID ID ID ID 1 73,000 96,000 84,000 NA 

Ulhlum {B) 7439932 9,800 3,400 7,000 500 1.1E+8 NLV NLV NLV NLV ID 5.6E+7(AD) 6.9E+7 (AD) 6.2E+7 (AD) NA 

7439954 NA 8.0E+6 2.2E+7 NA l.OE+9 (D) NLV NLV NLV NLV 2.9E+9 , iy)E+9 (Cp l.OE+9 (D) l.OE+9 (D) NA 

Man0liri^{Bf 7439965 4.4E+5 1,000 1,000 {G,X) 1.8E+B NLV NLV NLV NLV 1.5^ ' ; 1.7E+8. 1.9E+8 1.8E+8 NA 

^er^iy (Inorganic) 7439976 130 1,700 1,700 100 (M) '^SiOO ' NLV NLV NLV NLV ID 1.1E+6 1.2E+6 1.2E+6 NA 

Methane 74828 NA ID ID ID ID {K} ID ID ID ID ID ID ID ID 

Methanol 67561 NA 74,000 2.0E+5 9,600 3.1E+6 (C) 1.2E+6 3.7E+7 4.6E+7 9.7E+7 9.6E+10 3.1E+6(C} 3.1E+6{C) 3.1 E+6 (C) 3.1E+6 

Methoxychlor 7243S NA 16,000 16,000 NA 18,000 ID II ID ID ID ID 7.7E+6 1.9E+7 1.1E+7 NA 

2-Metho)(yethanol {1} 109864 NA 150 420 NA 1.7E+7 NLV || NLV NLV NLV 5.9E+8 1.1E+6 2.0E+6 1.5E+6 1.1E+8 
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2-Methyl-4-chlorophenoxyacetic acid 94746 NA 390 1,100 NA 4.9E+5 NLV NLV NLV NLV ID 1.1E+6 2.0E+6 1.5E+6 NA 

2-M6thyl-4,6-dlnilrophenol 534521 NA 1,700 {M) 1.700 {M} NA 1.9E+5 NLV NLV NLV NLV ID 3.9E+5 7.0E+5 5.1 E+5 NA 

Methyl parathlon 296000 NA 46 130 NA 76,000 NLV NLV NLV NLV ID 2.8E+5 5.0E+5 3.6E+5 NA 

4-Methyl-2-pentanone (MIBK) (1) 108101 NA 36,000 1.0E+5 ID 2.7E+6 {C} 2.7E+6 (C) 5.3E+7 5.3E+7 7.0E+7 6.0E+10 2.7E+6{C) 2.7E+6 {0} 2.7E+6 (C) 27E+6 

Methyl-tert-butyl ether (MTBE) 1634044 NA 800 800 15.000 {X} 5.9E+6 {0} 5.9E+6 {0} 3.0E+7 4.1 E+7 8.9E+7 8.8E+10 5.9E+6 {0) 5.9E+6 {0} 5.9E+6 (C) 5.9E+6 

N-Methyl-motpholine (1) 109024 NA 400 1,100 NA 3.0E+7 NLV NLV NLV NLV ID 3.0E+6 5.4E+6 3.9E+6 1.1E+a 

Methyicyclopentane {!) 96377 NA ID ID NA ID ID ID ID ID ID ID ID ID 3.5E+5 

4.4'-Methylene-bls-2-chloroanlllne (MBOCA) 101144 NA NLL NLL NLL NLL NLV NLV NLV NLV 1.1E+8 48,000 87,000 63.000 NA 

Methylene chloride 75092 NA 100 100 19,000 {XI 2.3E+6 {C) 2.4E+5 7.0E+5 1.7E+6 4.0E+6 8.3E+9 2.3E+6 {0} 2.3E+6 (C) 2.3E+6,{C} 2.3E+6 

2-Methylnaphthalene 91576 NA 57,000 1.7E+5 ID h ID ID ID ID ID 4.0E+7 7.2E+7 5.2E+7 NA 

Methylphenols (J) 1319773 NA 7,400 20,000 1,400 1.6E+7 NLV NLV NLV NLV 2.9E+9 5.6E+7 1.0E+8 7.3E+7 NA 

Metolachlor 51218452 NA 4,800 20,000 NA 4.4E+5 {0} NLV NLV NLV NLV ID 4.4E+5 {C,AD} 4.4E+5 {C,AD} 4.4E+5 {C.AD) 4.4E+5 

MIrex 2385855 NA NLL NLL NLL NLL ID ID ID ID ID 5.5E+4 1.4E+5 80,000 NA 

Molybdenum (B) 7439987 NA 740 2,000 16,000 {X) 1.9E+7 NLV NLV NLV NLV ID 1.8E+7 2.1E+7 1.9E+7 NA 

Naphthalene 91203 NA II 35,000 1.0E+5 870 2.1 E+6 4.7E+5 3.5E+5 3.5E+5 3.5E+5 B.8E+7 8.0E+7 1.4E+8 1.0E+8 NA 

SINS'IB) 7440020 20,000 1 1.0E+5 1.0E+5 {G) 1.0E+9 {D) NLV NLV NLV NLV ?t.6E+7 X 2.7E+8 3.1E+8 2.9E+8 NA 

Nitrate {B,N} 14797558 NA 2.0E+5 (N) 2.0E+5 {N} NA 1.0E+9 (D) NLV NLV NLV NLV ID ID ID ID NA 

Nitrite {B,N} 14797650 NA 20,000 {N} 20,000 {N} NA 3.8E+8 NLV NLV NLV NLV ID ID ID ID NA 

Nitrobenzene {1} 98953 NA 1 330(M) 330 (M) 3,600 (X) 2.2E+5 4.9E+5 {0} 4.6E+6 4.6E+6 4.6E+6 1.5E+9 4.9E+5 {0} 4.9E+5 {0} 4.9E+5 (C) 4.9E+5 

2-NItrophenol 88755 NA II 400 1,200 ID 1.6E+6 NLV NLV NLV NLV ID 3.1 E+6 5.6E+6 4.1 E+6 NA 

n-Nitroso-di-n-propylamine 621647 NA II 330 (M) 330 (M} NA 7,200 NLV NLV NLV NLV 2.0E+6 8,300 15,000 11,000 1.5E+6 

N'Nitrosodlphenylamlne 86306 NA 5,400 22,000 NA 7.0E+5 NLV NLV NLV NLV ID 1.2E+7 2.2E+7 1.6E+7 NA 

Oxamyl 23135220 NA 4,000 4,000 NA 1.0E+9 (D) NLV NLV NLV NLV ID 4.3E+7 7.6E+7 5.5E+7 NA 

Qjco-hexyl acetate 88230357 NA 1,500 4,200 NA ID ID ID ID ID 2.4E+9 1.0E+7 (C) 1.0E+7 {0} 1.0E+7 (C) 1.0E+7 

Pendimethalin 40487421 NA 1.1 E+6 1.1E+6 NA 1.1E+6 NLV NLV NLV NLV ID 1.8E+8 4.6E+8 2.7E+8 NA 

Pantachlorobenzene 608935 NA 29,000 81,000 NA 1.9E+5 (C) ID ID ID ID ID 1.9E+5 {0} 1.9E+5 {0} 1.9E+5 {C) 1.9E+5 

Pentachloronitrobenzene 82688 NA 37.000 37,000 NA 37,000 i 1 2.2E+5 2.8E+5 2.8E+5 2.8E+5 1.5E+8 8.4E+6 1.5E+7 1.1E+7 NA 

Pentachlorophenol 87865 NA 22 22 {G.X} 4,300 NLV NLV NLV NLV 1.3E+8 3.9E+5 1.7E+6 6.5E+5 NA 

Pentane 109660 NA ID ID NA ID 2.4E+5 (C) 4.4E+7 ID ID 5.2E+11 ID ID ID 2.4E+5 

2-Pentene (1) 109682 NA ID ID NA ID ID ID ID ID ID to ID ID 2.2E+5 

Phenanthrene 85018 NA 1 56,000 1.6E+5 2,300 1.1E+6 3.3E+6 37,000 37,000 2.9E+6 8.0E+6 1.4E+7 1.0E+7 NA 
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Phenol 100952 NA 88,000 - 2.6E+5 4,200 • 1.2E+7{C} NLV II NLV NLV NLV 1.8E+10 1.2E+7 {C.AD) 1.2E+7 {C.AD) 1.2E+7 

Phosphorus (total) 7723140 NA 1.3E+6 4.8E-f6 NA ID NLV II NLV NLV NLV ID 1 1.0E+9{D) 1.0E+9 (D) 1.0E+9 {D) NA 

Phthallc acid 88993 NA 2.8E+5 8.0E+5 NA 1.7E+6(C} NLV 1 NLV NLV NLV ID 1.7E+6(C1 1.7E+6(C} 1.7E+6{C} 1.7E+6 

Phthallc anhydride 85449 NA 3.0E+5 a.8E+5 NA 1.1 E+6 {C} NLV II NLV NLV NLV ID 1.1 E+6 (C) 1.1 E+6 (0) 1.7E+6 (C) 1.1E+6 

Plclotam 1918021 NA 10,000 10,xo NA 8.6E+6 NLV NLV NLV NLV ID 1 7.8E+7 1.4E+8 1.OE+0 NA 

Plperidlne 110894 NA 64 180 NA 6.8E+5 NLV NLV NLV NLV 4.1E+9 4.9E+5 a.8E+5 6.4E+5 1.2E+8 

Polybromlnated biphenyls (J) 67774327 NA NLL NLL NLL NLL NLV NLV NLV NLV ID 17.0X 9,6X NA 

Polychlodnated biphenyls (PCBs) (J,T) 1336363 NA NLL NLL NLL NLL ^'1.6E+7 e.iE+5 2.BE+7 2.8E+7 6.5E+6 m m m NA 

Prometon 1610180 NA 4,900 14,X0 NA 5.5E+6 NLV II NLV NLV NLV ID 2.5E+7 4.4E+7 3.2E+7 NA 

Propachlor 1918167 NA 1,900 5.400 NA 8.8E-t-6 NLV II NLV NLV NLV ID 1.5E+7 2.6E+7 1.9E+7 NA 

Propazlne 139402 NA 4,000 11.OX NA 1.7E+5 NLV NLV NLV NLV ID 3.0E+7 5.4E+7 3.9E+7 NA 

Propionic acid 79094 NA 2.4E+S 7.0E+5 NA 1.1 E+8 (C) NLV NLV NLV NLV 8.8E+9 1.1 E+8 {0} 1.1E+8 {0} 1.1E+8 (C) 1.1E+8 

Propyl alcohol (1) 71238 NA 28,000 80,X0 NA 1.1 E+8 (C) NLV NLV NLV NLV 2.1E+10 1.1E+6(AD} 1.1E+8 {C.AD) 1.1 E+a {C.AD} 1.1E+8 

n-Propylbenzene (1) 103651 NA 1,600 4.6X NA 3.0E+5 ID ID ID ID 5.9E+8 11 1.0E+7{C} 1.0E+7{C} 1.0E+7 {C} 1.0E+7 

Propylene glycol 57556 NA 3.0E+6 B.4E+6 NA 1.1E+8,(G) NLV NLV NLV NLV 1.8E+11 11 1.lE+8tC) 1.1E+8{C) 1.1E+B {C) 1.1E+e 

Pyrene 129000 NA 4.aE+5 4.8E+5 ID " II 1.0E+9{D) 1 7.aE+8 7.7E+8 7.7E+8 2.9E+9 1.1 E+8 2.9E+8 1.7E+8 NA 

Pyridine (1) 110661 NA 330 {M} 420 NA 37,0X {CI || 2,OX 1 9,ax 40,XO 97.0X l.OE+8 11 37.PP0{C} 37.0X (C) 37,OX {C} 37.0X 

7782492 410 4,000 4,xa 400 7.8E+7 1 NLV 1 NLV NLV NLV 5.9E+7 II tiE+7;;r 2.1E+7 1.9E+7 NA 

7440224 1,000 4,500 i3,xa 5X {M} 2.0E+8 II NLV 1 NLV NLV NLV Xm4 1.7E+7 1.9E+7 1.8E+7 NA 

Sllve* (2,4,5-TP) 93721 NA 3,600 3.6X NA 3.1 E+6 NLV 1 1 NLV NLV NLV ' ID II 8.4E+6 1.5E+7 1.1E+7 NA 

SImazine 122349 NA 80 80 NA X.OX NLV II NLV NLV NLV ID 5.8E+6 1.0E+7 7.6E+6 NA 

7440235 NA 2.5E+6 7.0E+6 NA 1.0E+9{D> NLV 1 1 NLV NLV NLV ID 1.0E+9ID1 1.0E+9 {D) NA 

Strontium {B) 7440246 NA 92,OX 2.6E+5 15.0X 1.0E+9 (D) NLV NLV NLV NLV ID 1.0E+9 {D} 1.0E+9 {D} 1.0E+9 {0} NA 

Styrene 100425 NA 2.7X 2,700 2,2X 2.7E+5 5.2E+5 (0} 3.3E+6 3.3E+6 4.2E+6 6.9E+9 5.2E+5 {C} 5.2E+5 (0) 5.2E+5 {C} 5.2E+5 

Sulfate 14808798 NA 5.0E+6 5.0E+6 NA ID NLV NLV NLV NLV ID ID ID ID NA 

Tebuthiuron 34014181 NA 10.XO 30,000 NA 5.0E+7 NLV NLV NLV NLV ID 4.0E+7 (AD) 8.2E+7 {AD} 5.5E+7 {AD} NA 

2,3,7,8-Telrabromodiben20-p-dioxln (0) 50585416 NA NLL NLL NLL NLL NLV NLV NLV NLV (0) {0} (0) {0} NA 

1,2,4,5-Tetrachlorobenzene 95943 NA 1.5E+6 1.5E+6 3,400 {X} 1.5E+6 ID ID ID ID ID 3.8E+8 {D} 6.8E+8 5.0E+8 NA 

2,3,7,B-T6tract>lorodlbenzo-p-dioxin (0) 1746016 NA NLL NLL NLL NLL NLV NLV NLV NLV 8910) 0.99 10) 1.4 {0) 2.9 {0} NA 

1,1,1,2-T at rachloroethane 630206 NA 1,500 6,400 NA 4.4E+5 (C) 33,OX 1.2E+5 2.1E+5 3.3E+5 5.3E+8 4.4E+5 {0} 4.4E+S (C) 4.4E+5 {C} 4.4E+5 

1,1,2,2-Tetrachloroethan0 79345 NA 170 7X 1.600 (X) 94.0X 23,OX 34,XO 34,XO 34.X0 6.8E+7 3.7E+5 6.7E+5 4.9E+5 8.7E+5 
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Tetrachloroethylene 127184 NA 100 100 900 {X} 88,000 {C} siiw, 6.0E+5 1.4E+6 3.3E+6 6.eE+9 88,000 {C} 88,000 (C) 88,000(0) 88,000 

Telrahydrofuran 109999 NA 1,900 5,400 2.2E+5 (X) 3.2E+7 2.4E+6 1.5E+7 ID ID 1.7E+11 1.5E+7 2.6E+7 1.9E+7 1.2E+8 

Wmw' 7440280 NA 2.300 2,300 4,200 (X). 1.5E+7 NLV NLV NLV NLV ID 2,BE+5 2.6E+5 NA 

Toluene (1) 108883 NA 16,000 16,000 2,800 2.5E+5 (C) 2.5E+5 (C) 3.3E+6 3.6E+7 3.6E+7 1.2E+10 2.5E+5 (C) 2.5E+5 (0) 2.SE+5 

p-Toluldlne 106490 NA 660 {M) 1,200 NA 4.8E+5 NLV NLV NLV NLV 1.3E+8 6.7E+5 1.2E+6(C) 8.7E+5 1.2E+8 

Toxaphene 8001352 NA 24,000 24,000 860 3.6E+5 NLV NLV NLV NLV 1.2E+7 1.2E+5 2.9E+5 1,7E+5 NA 

Triallate 2303175 NA 95,000 2.5E+5 {CJ NA 2.5E+5 {C) ID ID ID ID ID 2.5E+5{C1 2.5E+5 (C) 2.5E+5 (0) 2.5E+5 

Trlbutylamine 102829 NA 7,800 23,000 ID 1.8E+6 1.1E+6 7.2E+5 ID ID .2.1 E+8 3.7E+8 (C) 3.7E+6 (C) 3.7E+6 (0) 3.7E+6 

1,2,4-Trichloroben2ene 120821 NA 4,200 4,200 1,800 1.1E+6 1.1 E+6 {C) 3.4E+7 3.4E+7 3.4E+7 1.1E+10 1.1E+6(C,AD) 1.1E+6(C,AD) 1.1E+6(0,AD) 1.1E+6 

1,1,1-Trichloroelhane 71556 NA 1 1 4,000 4,000 4,000 4.6E+5 {C) 4.6E+5 4.5E+6 1.5E+7 3.1E+7 2.9E+10 4.6E+5 (C) 4.6E+5 (C) 4.6E+S (0) 4.6E+5 

1,1,2-Trichloroethane 79005 NA II 100 100 6,600 {Xi 4.2E+5 24,000 57,000 57,000 1.2E+5 2.5E+8 9.2E+5 (C) 9.2E+5 (C) 9.2E+5 (0) 9.2E+5 

Trichloroeltiylene 79016 NA 100 100 4,000 {X} 5.0E+5 (C) 37,000 2.6E+5 4.4E+5 1.1E+6 2.3E+9 5.0E+5 (C) 5.0E+5 (C) 5.0E+5 (0) 5.0E+5 

Trichiorofluoromethane 75894 NA II 52,000 1.5E+5 NA 5.6E+5 (C) 5.6E+5 (C) 1.1E+8 1.4E+11 1.4E+11 1.7E+12 5.eE+5 {C) 5.6E+5 (C) 5.6E+5 (0) 5.6E+5 

2,4.5-Trichlorophenol 95954 NA 39,000 1.1 E+5 NA 9.1E+6 NLV NLV NLV NLV 1.0E+10 1 1.1E+8 2.0E+8 1,5E+8 NA 

2,4,6-Trlchlorophenol 88062 NA 2,400 9,400 330 {M) 2.0E+5 NLV NLV NLV NLV 1.3E+9 5.0E+6 9.0E+6 6.6E+6 NA 

1,2,3-T ifchioippropane 96184 NA 840 2,400 NA 8.3E+5 (C) ID ID ID ID ID 8.3E+5 (C) 8.3E+5 (C) 8.3Et5 (0) 8.3E+5 

1,1,2-T t1chloro-1,2,2-trifiuorcethane 78131 NA 5.5E+5 (0} 5.5E+5 {0} NA 5.5E+5 {C} 5.5E+5 {C} 2.1 E+8 8.9E+8 2.1E+9 2.3E+12 5.5E+5 (C) 5.5E+5 (C) 5.5E+5 (0) 5.5E+5 

Ttiettianolamlne 102716 NA 1 1 74,000 2.0E+5 NA 1.1 E+8 {C} NLV NLV NLV NLV 1.5E+9 1.1E+8{C) 1.1E+8{C) 1.1E+8(0) 1.1 E+8 

Trielhylene glycol 112276 NA 1 1.1E+5{C} 1.1 E+5 (0) NA 1.1 E+5 (C) NLV NLV NLV NLV ID |ll.1E+5{C,AD) 1,1E+5(C,AD) 1.1 E+5 (0,AD) 1.1 E+5 

3-T rlfluoromethyM-nltrophenol 88302 NA (| 1.1E+5 3.1 E+5 NA 1.2E+8 NLV NLV NLV NLV ID 1 3.5E+8 {AD} 7.3E+8 (AD) 4.8E+8 (AD) NA 

Trifluralin 1582098 NA 1.9E+5 5.7E+5 NA 1.2E+7 ID ID ID ID ID 1 7.8E+6 2.0E+7 1.1 E+7 NA 

2,2,4-Trlmelhyl pentane 540841 NA || ID ID NA ID ID ID ID ID ID ID ID ID 19,000 

2,4,4-Trimethyl-2-pentene (1) 107404 NA II ID ID NA ID ID ID ID ID ID ID ID ID 56,000 

1,2,4-Trimethylben2ene {!) 95836 NA 1 2.100 2,100 ID 1.1 E+5 {C) 1.1 E+5 {C) 2.5E+7 6.0E+B 6.0E+8 3.6E+10 1.1E+5(C) 1.1E+5(C) 1,1E+5(0) 1.1E+5 

1,3,5-Trimelhylbenzene (1) 108678 NA 1,800 1,800 ID 94,000 {C} 94,000 {C} 1.9E+7 4.6E+8 4.6E+8 3.6E+10 94,000 (C) 94,000(0} 94,000 (0) 94,000 

Trlpheny! phosphate 115866 NA 1.1 E+5 {0} 1.1 E+5 {0} NA 1.1 E+5 (C) NLV ID ID ID ID 1,1E+5{C) 1.1E+5 (0) 1.1E+5(0) 1.1 E+5 

tris(2,3-Dlbromopropyl)phosphate 126727 NA 66 270 NA 27,000 (C} 27,000 {C) 60,000 60,000 60,000 7.4E+6 27,000 (C) 27,000 (0) 27,000(0) 27,000 

Urea 57136 NA ID{N) ID {N} NA ID NLV NLV NLV NLV ID ID ID ID NA 

' 7440622 NA 72,000 9.9E+5 1.9E+5 1.0E+9 {D) NLV NLV NLV NLV ID $%E+7 1.2E+7 1.1E+7 NA 

vinyl acetate (1) 108054 NA 13,000 36,000 NA 2.4E+6{C} 11 1.5E+6 2.0E+6 2.7E+6 5.9E+6 5.9E+9 2.4E+6 {C,AD) 2.4E+6 (C,AD) 2.4E+6 (0,AD) 2.4E+6 

Vinyl chloride 75014 NA II 40 40 300 11,000 II 150 1,500 9,000 22,000 4.7E+7 29,000 51,000 37,000 4,9E+5 
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White phosphorus (R) 121B5103 NA 2.2 6.0 NA 58,000 NLV II NLV NLV NLV ID 30,000 (AD) 37,000 {ADJ 33,000 (AD) NA 

Xylenes (1) 1330207 NA 5,600 5,600 700 1.5E+5 (C) 1.5E+5 (C) 1 5.4E+7 6.5E+7 1.3E+8 1.3E+11 1.5E+5(C) 1.5E+5{C1 1.5E+5 

7440666 47,000 2.4E+6 5.0E+6 (G) 1.0E+9 {D) NLV 1 NLV NLV NLV ID 1.0E+9(D) 1,0E+9 (0) NA 



TABLE ; El 

EXPOSURE SCENARIO ; CONSTRUCTION WORKER 
FUTURE FACILITY CONDITION 

INCLUDES INGESTION AND DERMAL CONTACT WITH CHEMICALS IN SOIL 
GENERAL MOTORS CORPORATION 

PONTIAC, MICHIGAN 

EQUATION : INTAKE (mg/kg-day) = CS X CF X SA X AF X ABS x EF x ED 
BWx AT 

where: 
CS = Chemical Coi\centration in Soil (mg/kg) 
IR = Ingestion Rate (mg soil/day) 
SA = Skin Surface Area Available for Contact (cm2/event) 
CF = Conversion Factor (lOE-06 kg/mg) 
EF = Exposure Frequency (days/years) 
ED = Exposure Duration (years) 
BW = Body Weight (kg) 
AT = Averaging Time (period over which exposure is averaged - days) 
AF = Soil to Skin Adherence Factor (mg/cm2) 
ABS = Absorption Factor (imitless) 

CS X IR X ABS X CF X EF X ED 
BW X AT 

VARIABLE ASSUMPTIONS 

CS (mg/kg) 

IR (ADULT) (mg soil/day) 

SA (ADULT) (cm2) 

CF (kg/mg) 

EF (days/year) 

ED- CARCINOGEN (adult) (years) 
ED - NON-CARCINOGEN (years) 

BW (ADULT) (kg) 

. AT - CARCINOGEN (yrs x days/yr) 
AT - NON-CARC. (yrs x days/yr) 

AF (mg/cm2) 
ABS ORAL 

DERMAL 

MEAN 

Mean 

480 

3300 

0.000001 

10 
(2 weeks) 

1 
1 

70 

25550 
365 

RME 

95% UCL 

480 

3300 

0.000001 

20 
(1 month) 

1 
I 

70 

25550 
365 

REFERENCES 

0.02 0.20 
chemical specific 
chemical specific 

RAGS (1,2) 

RAGS (1,2) 

RAGS (3) 

RAGS (L 2) 

PROFESSIONAL JUEXSEMENT 

PROFESSIONAL JUDGEMENT 
PROFESSIONAL JUDGEMENT 

RAGS (1,2) 

RAGS (I, 2) 
RAGS (1, 2) 

RAGS (3) 

NOTE: 
(1) EPA "RISK ASSESSMENT GUIDANCE FOR SUPERFUND MANUAL, DECEMBER 1989, EPA/540/1-89/002. 
(2) SUPPLEMENTAL GUIDANCE: "STANDARD DEFAULT EXPOSURE FACTORS", OSWER DIRECTIVE: 9285.6-03, MARCH 25,1991 
(3) EPA RAGS, VOLUME 1: HUMAN HEALTH EVALUATION MANUAL, SUPPLEMENTAL GUIDANCE, DERMAL RISK ASSESSMENT, MARCH 14,1999. 



TABLE; F2 

MEDIA CONCENTRATIONS AND CHEMICAL CONSTANTS 
EXPOSURE SCENARIO : CONSTRUCTION WORKER 

FUTURE FACILITY CONDITION 
INCLUDES INGESTION AND DERMAL CONTACT WITH CHEMICALS IN SOIL 

GENERAL MOTORS CORPORATION 
PONTIAC, MICHIGAN 

SITE: GENERAL MOTORS CORPORATION 
SECTOR: SWMU #31 

LOCATION; ON-SITE 
MEDIA: SOIL 

POPULATION: ADULTS 
EXPOSURE SCENARIO: CONSTRUCTION WORKER 

MEDIA CONCENTRATION ORAL DERMAL 
ORAL DERMAL ORAL DERMAL BIOAVAIL. FACTOR BIOAVAIL. FACTOR 

MEAN RME CSF CSF RfD RfD MEAN RME MEAN RME 
PARAMETER mg/kg mg/kg l/(mg/kg/d) l/(mg/kg/d) mg/kg/d mg/kg/d %/100 %/100 %/100 %/100 

METALS 

ARSENIC 5.25E-H)1 1.02E-ri)2 1.50E+00 1.58E+00 3.00E-04 2.85E-04 0.50 0.50 0.03 0.03 

NOTE: 
NA = NOT AVAILABLE 



TABLE ; F3 

ESTIMATED CANCER RISKS 
EXPOSURE SCENARIO ; CONSTRUCTION WORKER 

FUTURE FACILITY CONDITION 
INCLUDES INGESTION AND DERMAL CONTACT WITH CHEMICALS IN SOIL 

GENERAL MOTORS CORPORATION 
PONTIAC, MICHIGAN 

SITE : GENERAL MOTORS CORPORATION 
SECTOR: SWMU#31 

LOCATION: ON-SITE 
MEDIA : SOIL 

POPULATION: ADULTS • 
EXPOSURE SCENARIO : CONSTRUCTION WORKER 

INGESTION DERMAL 

PARAMETER 

LIFETIME AVERAGE 
DAILY INTAKE 
(mg/kg/day) 

LIFETIME UPPER BOUND 
EXCESS CANCER RISK 

LIFETIME AVERAGE 
DAILY INTAKE 
(mg/kg/day) 

LIFETIME UPPER BOUND 
EXCESS CANCER RISK 

MEAN RME MEAN RME MEAN RME MEAN RME 

METALS 

ARSENIC 7.05E-08 2.74E-07 1.06E-07 4.11E-07 5.8IE-10 2.26E-08 9.18E-10 3.57E-08 

Ingestion 
Dermal 

TOTAL LIFETIME ADDED CANCER RISK 

1.06E-07 
9.18E-10 
1.07E-07 

4.11E-07 
3-57E-08 
4.46E-07 



TABLE : F4 

HAZARD (NDEX 
EXPOSURE SCENARIO ; CONSTRUCTION WORKER 

FUTURE FACILITY CONDITION 
INCLUDES INGESTION AND DERMAL CONTACT WITH CHEMICALS IN SOIL 

GENERAL MOTORS CORPORATION 
PONTIAC, MICHIGAN 

SITE : GENERAL MOTORS CORPORATION 
SECTOR: SWMU #31 

LOCATION: ON-SITE 
MEDIA : SOIL 

POPULATION: ADULTS 
EXPOSURE SCENARIO; CONSTRUCTION WORKER 

INGESTION DERMAL 
ANNUAL AVERAGE 

DAILY INTAKE 
(mg/kfi/d) 

HAZARD QUOTIENT 
CDI/RfD 

ANNUAL AVERAGE 
DAILY INTAKE HAZARD QUOTIENT 

(mg/ks/d) CDI/RfD 

PARAMETER MEAN RME MEAN RME MEAN RME MEAN RME 

METALS 

ARSENIC 4.93E-06 1.92E-05 1.64E-02 6.39E-02 1.23E-I1 4.79E-10 4.33E-08 1.68E-06 

Ingestion 
Dermal 

HAZARD INDEX 

1.64E-02 
4.33E-08 
l,64E-02 

6.39E-02 
1.68E-06 
6,39E-02 



• '-^I ;T 

v-



Page 1 of 1 

TABLE 5.11 

SWMU#33 
FORMER SOUTH RETENTION POND 

SUMMARY OF DETECTED APPENDIX DC RESULTS IN SOIL SAMPLES 
RCRA FACILITY INVESTIGATION REPORT 

GENERAL MOTORS CORPORATION 
PONTIAC, MICHIGAN 

Location: 
Sample Interval; 
Sample ID: 
Sample Date: 

Parameter 

BH-33-1 
18-20ft. 

S-7097-121898-DS-066 
12118198 

GIDCV(l) 

BH-33-1 
18-20ft. 

S-7097-121898-DS-067 
12118198 
Duplicate 

Appendix IX - Semi-Volatile Organics (me/kg) 

2-METHYLNAPHTHALENE 40,000 0.2 J 0.2 J 
NAPHTHALENE 80,000 0.07 J 0.07 J 
PHENANTHRENE 8,000 O.IJ 0.09 J 

Appendix IX - Metals (me/kg) 

ANTIMONY, TOTAL 1,200 0.08 J 0.09 J 
ARSENIC, TOTAL 61 8.5 8.3 
BARIUM, TOTAL 250,000 41 40 
BERYLLIUM, TOTAL 3,100 0.3 0.31 
CADMIUM, TOTAL 4,100 0.66 0.31 
CHROMIUM, TOTAL 17,000 (2) 12 11 
COBALT, TOTAL 18,000 7.2 7.66 
COPPER, TOTAL 140,000 17.2 16.3 
LEAD, TOTAL 900 8.04 12.4 
NICKEL, TOTAL 270,000 ??? 23.3 
SELENIUM, TOTAL 18,000 0.3 J 0.4 J 
SILVER, TOTAL 17,000 0.08 0.07 
THALLIUM, TOTAL 240 0.5 0.5 
VANADIUM, TOTAL 10,000 18 17 
ZINC, TOTAL 1,000,000 65 65 

Notes: 
ND ( ) - Parameter not-detected at the limit stated in parenthesis. 
J - Parameter is estimated value. 
NR - No regulartory criteria established. 
ID - Inadequate data to develop criterion. 
ft. - Feet below ground surface. 
~ Parameter not sampled. 
(1) - Generic Industrial Soil Direct Contact Value, MDEQ ERD Operational Memorandum No. 18, June 6,2000. 
(2) - Value is for Chromium VI. 
(3) - Criteria for total PCB's. 
mZD Boxed values represent parameters which exceeded Generic Industrial Soil Direct Contact Value Criteria. 

CRA7097(12) 
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ADDENDUM NO. 1 TO RCRA FACILITY 
INVESTIGATION (RED REPORT 

MID 005 356 902 

GM TRUCK GROUP 
PONTIAQ MICHIGAN 

NOVEMBER 21,2000 
REE. NO. 7097 (17) 

Prepared By: 

CONESTOGA-ROVERS & ASSOCIATES 

11100 Metro Airport Center Drive, Suite #160 

Romulus, Michigan 48174 
(734) 942-0909 Office (734) 942-1858 Fax 

Worldwide Engineering, Environmentai, Construction, and IT Services 



GM 

Worldwide Facilities Group 
Remediation Team 

November 30, 2000 Reference No. 7097 

Ms. Mirtha Capiro 
Corrective Action Manager 
United States Environmental Protection Agency 
Region 5 
77 W. Jackson Boulevard (HRE-8J0) 
Chicago, IL 60604-3590 

Dear Ms. Capiro; 

Re: Draft RCRA Facility Investigation (RFI) Report 
General Motors Truck Group Facility 
Centerpoint Business Campus, Pontiac, Michigan 
U.S. EPA ID No. MID 005 356 902 

Consistent with your earlier discussion with Ms. Jean Caufield of the General Motors 
Corporation (GM), enclosed please find the Draft RFI Report for the referenced Facility. 

The Draft RFI Report has been prepared consistent with the August 17, 2000 GM Response to 
U.S. EPA July 12,2000 comments (approved by U.S. EPA on September 29,2000) and 
October 24,2000 discussion between GM and U.S. EPA. The Draft RFI Report includes a 
compendium of the RFI Report dated July 19,1999 and the Addendum No. 1 to RFI Report 
dated November 21, 2000. 

As discussed, we have included a strike-out/ underline version of the revised text to support 
your review. 

Please feel free to contact me at (313) 556-0821 if you have any questions or require any further 
information. 

Sincerely, 

GENERAL MOTORS CORPORATION 

tAA 

' G. ^eith West 

SRG/rm/20/Det. 

End. 
c.c. Gerald Phillips - U.S. EPA 

Anthony Thrubis, Esq. (GM) 
Jean Caufield (GM) 
Steve Song (ENVIRON) 
Glenn Turchan (CRA) 
Scott Green (CRA) 

485 West Milwaukee Avenue, MC 482-310-004 • Detroit, MI 48202-3220 • FAX (313) 556-0803 
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1.0 INTRODUCTION 

This document serves as Addendum No. 1 to the Resource Conservation and Recovery 

Act (RCRA) Facility Investigation Report (RFI) Report (Addendum No. 1 to RFI Report) 

for the General Motors Truck Group Fontiac, Michigan Facility (Facility). The Facility 
location is presented on Figure 1.1. The original RFI Work Plan was dated September 4, 
1998 and approved by the United States Environmental Protection Agency (U.S. EPA) 
on November 8, 1998. The original phase of RFI field investigative activities was 
documented in the RCRA Facility Investigation (RFI) Report dated July 19,1999. 

This Addendum No 1 to RFI Report has been prepared to document work activities 

conducted in accordance with the RFI Work Plan Addendum dated July 27, 2000 which 

was approved by the U.S. EPA on August 2, 2000. The RFI Work Plan Addendum was 
prepared in response to the U.S. EPA Request for Additional Work dated July 12,2000. 

1 CONESTOGA-ROVERS & ASSOCIATES 
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2.0 SCOPE OF WORK 

Two shallow monitoring wells were installed in the perched water table zone and 

sampled at Area of Interest (AOI) #54 and AOI #74. The locations of AOI #53 and 

AOI#74 are presented on Figure 2.1. The field activities were conducted between 
August 9 and 17, 2000. One monitoring well (MW-3-1) was installed at AOI #74 in the 
vicinity of BH-3-1, where a native sand seam had been encountered from 11 to 14 feet 
below ground surface (bgs) during the original RFI field investigation (Figure 2.2). The 
second monitoring well (MW-31-1) was installed at AOI #54 in the vicinity of BH-31-2, 

where a native sand seam had been encountered during original RFI field investigation 
from 9 to 12 feet bgs (Figure 2.3). All monitoring well installation protocols were 

consistent with the Field Sampling Plan (Appendix G of the approved RFI Work Plan). 

Stratigraphic and Instrumentation logs for the two perched water table monitoring wells 
are presented in Appendix A. 

Groundwater samples were collected and analyzed in accordance with the approved 
Quality Assurance Project Plan (QAPP) (Appendix C of the RFI Work Plan) and the RFI 
Work Plan Addendum dated July 27, 2000. Development and purging of the monitoring 
wells was completed with a variable speed peristaltic pump (to mininaize agitation) and 

samples were collected with disposable polyethylene bailers. Field parameters of pH, 
temperature, and conductivity were measured, and the samples were collected in order 

of the parameters' volatilization sensitivity (i.e. most volatile first). Groundwater 
samples were analyzed for Target Compound List (TCL) Volatile Organic Compounds 
(VOCs), TCL Semi-Volatile Organic Compounds (SVOCs), TCL Polychlorinated 
Biphenyls (PCBs), and Target Analyte List (TAL) Inorgarucs. 

7097 (17) 2 CONESTOGA-ROVERS & ASSOCIATES 
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3.0 SUMMARY OF RESULTS 

The investigative work identified detectable levels of TCL VOCs and TAL total and 

dissolved inorganics. A summary of the detected analyte results is presented in 
Table 3.1. Exceedances of the Michigan Public Act 451, Part 201 Industrial/Commercial 
Drinking Water Criteria and Federal Maximum Contaminant Levels (MCLs) are 

underlined in Table 3.1. All TCL VOCs and TAL total and dissolved inorganics were 
below the Michigan Public Act 451, Part 201 Industrial Groundwater Contact Criteria 
(GCC) for all groundwater samples. All of the perched groundwater samples were non-
detect for TCL SVOC and TCL PCB analytes. 

The analytical data quality validation memo is presented in Appendix B. Analytical 

data report summaries are presented in Appendix C. 

P 

V 
(17) 3 CONESTOGA-ROVERS & ASSOCIATES 
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4.0 CONCLUSIONS AND RECOMMENDATIONS 

No potable groundwater aquifers have been identified to exist in the surficial water table 

zone immediately beneath the Facility. Potable water use for the Facility and 
surroimding area is supplied by the City of Pontiac murucipal water supply system. As 

a result, drinking water consumption is not a completed exposure pathway associated 
with the perched water table zone at the Facility. In addition, all results were below the 
Act 451, Part 201 Industrial Grovmdwater Contact Criteria (GCC). The GCC are 
considered to be the most applicable screening levels for the perched water table zone 

identified at AOI#74 (SWMU#3) and AOI#54 (SWMU#31). This indicates that the 

perched groundwater analytical detections are below the level of human health concern 

for a potential perched water table zone direct contact exposure (e.g., utility trench 

construction activities). 

(17) 4 CONESTOGA-ROVERS & ASSOCIATES 
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SUMMARY OF DETECTED ANALYTES 
AUGUST 2000 

CM TRUCK GROUP 
PONTIAC, MICHIGAN 

Sample Location Federal Industrial & Groundwater MW3-1 MW3-1 MW31-1 
Sample ID It GW-7097-081700 Maximum Commercial Contact -Tf-001 -TJ-002 -TJ-003 
Date Sampled Contaminant Drinking Water Criteria ^ 8117/2000 811712000 811712000 
QAIQC Level Criteria' Groundwater GroiindwateriDuplicate Groundwatt 

Volatile Oreanic ComDounds luefL) 

Benzene 5 5 11,000 ND(0.50f ND(0.50) 3.0 

cis-l,2-Dichloroethene 70 70 200,000 ND(0.50) ND(0.50) 1.0 

Vinyl Chloride 2 2 570 ND(0.50) ND(0.50) li 

Semi-Volatile Organic Compounds (ue/L) NA' NA ND ND ND 

Polvchlorinated Biphenvls (PCBsl (ug/L) 0.5 0.5 3.3 ND(0.08) ND(0.08) ND(0.08) 

Total Metals (ug/L) 

Aluminum 50-200 (SMCL)' 50 64,000,000 116 ND(50) 1,220 

Antimony 6 6 68,000 0.25 ND(0.25) ND(0.25) 

Arsenic 50 50 4,300 24.2 25.8 33.3 

Barium 2000 2,000 14,000,000 429 434 252 

Calcium NV ID^ ID 323,000 327,000 186000 J 

Copper 1,000 (AL)'' 1,000 7,400,000 ND(IO) ND(IO) 12.3 

Iron 300 (SMCL) 300 58,000,000 11.100 11.300 14,700 

Lead 15 (AL) 4 ID 0.75 0.56 5.06 

Magnesium NV 1,100,000 1,000,000,000 95,400 95,000 52,600 

Manganese 50 (SMCL) 50 9,100,000 1,360 1,330 1,340 

Nickel NV 100 74,000,000 224 228 ND(20) 

Potassium NV ID ID 9,200 9,290 7,770 

Selenium 50 50 970,000 23.3 27.4 ND(IO) 

Silver 100 (SMCL) 98 1,500,000 0.36 ND(0.25) ND(0.25) 

Sodium NV 350,000 1,000,000,000 790.000 810.000 570,000 

Zinc 5000 (SMCL) 5,000 110,000,000 ND(IO) ND(IO) 33.5 

CRA 7Q97-'I7.T3.1D.xIs 
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figure 2.1 
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KEY PLAN 
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figure 2.2 
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ADDENDUM NO. 1 TO RFI REPORT 
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Pontiac, Michigan 
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TABLE 3.1 Page 2 of 2 

SUMMARY OF DETECTED ANALYTES 
AUGUST 2000 

CM TRUCK GROLTP 
PONTIAC MICHIGAN 

Sample Location Federal Industrial b Groundwater MW3-1 MW3-1 MW31-1 

Sample ID # GW-7097-081700 Maximum Commercial Contact -TJ-OOl -TJ-002 -Tf-003 

Date Sampled Contaminant Drinking Water Criteria^ 8/17/2000 8/17/2000 8/17/2000 

QAIQC Level Criteria' Groundwater GroundwaterlDuplicate Groundwate 

Antimony 6 6 68,000 0.39 1.2 0.93 

Arsenic 50 50 4,300 25.9 25.8 37.6 

Barium 2000 2,000 14,000,000 455 444 251 

Calcium NV ID ID 335,000 310,000 176,000 

Copper 1,000 (AL) 1,000 7,400,000 ND(IO) ND(IO) 15.4 

Iron 300 (SMCL) 300 58,000,000 11,800 11,000 10,600 

Lead 15 (AL) 4 ID 0.32 0.37 ND(O.IO) 

Magnesium NV 1,100,000 1,000,000,000 98,100 90,300 49,900 

Manganese 50 (SMCL) 50 9,100,000 1,400 1,370 1,280 

Nickel NV 100 74,000,000 244 196 ND(20) 

Potassium NV ID ID 9,430 10,100 7,830 

Selenium 50 50 970,000 29.4 29.7 13.7 

Sodium NV 350,000 1,000,000,000 835,000 775.000 562.000 

Zinc 5000 (SMCL) 5,000 110,000,000 ND(IO) 10.4 ND(IO) 

Notes: 

NV-No Value 
' Industrial & Commercial Drinking Water Criteria - MDEQ Operational Memorandum #18, June 7,2000 
^ Groundwater Contact Criteria - MDEQ Operational Memorandum #18, June 7,2000 
^ ID - Insufficient Data 

ND - Not detected at or above the detection limit in parentheses 
' NA - Not Applicable 
^ SMCL - Secondary Maximum Contaminant Level 
^ AL - Action Level 
Underlined value exceeds Act 451, Part 201 Industrial/Commercial Drinking Water Criteria 
Italicized value exceeds Federal Maximum Contaminant Level 
Boxed value exceeds Act 451, Part 201 Industrial Groimdwater Contact Criteria 

CKA 7(197-17-T3.1D.«ls 
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APPENDIX A 

STRATIGRAPHIC AND INSTRUMENTATION LOGS 
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(DL-53) 
Page I of / 

STRATIGRAPHIC AND INSTRUMENTATION LOG 
(OVERBURDEN) 

PROJECT NAME; GM TRUCK GROUP FACILITY HOLE DESIGNATION: MW-3-1 (AOI #74) 

PROJECT NUMBER: 7097 DATE COMPLETED: AUGUST 9. 2000 

CLIENT: GENERAL MOTORS CORPORATION DRILLING METHOD: AW HSA 
LOCATION: PONTIAC. MICHIGAN CRA SUPERVISOR: T. JOHNSON 

DEPTH 
ft. BGS 

STRATIGRAPHIC DESCRIPTION S REMARKS 

REFERENCE POINT (Top of Riser) 
GROUND SURFACE 

ELEV. 
ft. 

0.00 
0.00 

MONITOR 
INSTALLATION 

SAMPLE 

I 

m 

-2.5 

-5.0 

-7.5 

-lO.O 

-12.5 

-15.0 

-17.5 

r-20.0 

-22.5 

L-25.0 

-27.5 

-30.0 

-32.5 

CONCRETE, gravel mixed, gray-white, 
competent 

SW/SP-SANOS (FILL), witt^ gravels, trace silts, 
fragments concrete and asphalt, and clays, 
compact, fine with medium grained, well graded, 
dark brown to orange-brown, moist, fine, 
subangular and subrounded 
-no concrete and/or asphalt, organge-brown. 
slightly oxidized 

-with clays 

-olive-brown to gray-brown, very moist 

CL-SILTY CLAYS (NATIVE), trace fine, 
rounded gravels and fine grained sands, stiff, 
low plasticity brown, moist, competent, slight 
oxidized siit^and fractures <1/16" 

-7 

-7.0 

-Slightly mottled, gray striations 

SP-SANDS (NATIVE), trace silts, compact, fine 
to coarse grained gradation, poorly graded, 
brown to olive-gray, wet 
-trace fine, rounded gravels 

CL-SILTY CLAYS (NATIVE), trace fine, 
rounded gravels and fine grained sands, stiff. 
low plasticity gray-brown, moist, competent 

END OF HOLE § IS.Oft BGS 

-//.S 

-14.6 
-15.0 

CONCRETE 

8-0 
BOREHOLE 
2"0 WELL 
CASING 

CEMENT 
BENTONITE 
GROUT 

BENTONITE 
CHIPS 

SANOPACK 

2"0 HELL 
SCREEN 

SCREEN DFTAII R 
Screened interval: 

12.0 to 15.0ft BGS 
Length: 3.0ft 
Diameter: 2" 
Slot Size: fiO 
Material: PVC 
Sand Pack: 

II.0 to iS.OfI BGS 
Material: Sand 

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE 
WATER FOUND ? STATIC WATER LEVEL f 



(DL-54) 
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STRATIGRAPHIC AND INSTRUMENTATION LOG 
(OVERBURDEN) 

PROJECT NAME: GM TRUCK GROUP FACILITY HOLE DESIGNATION; MW-31-1 (AOI #54) 

PROJECT NUMBER; 7097 DATE COMPLETED; AUGUST 9. 2000 

CLIENT; GENERAL MOTORS CORPORATION DRILLING METHOD; 4W HSA 
LOCATION; PONTIAC, MICHIGAN CRA SUPERVISOR; T. JOHNSON 

DEPTH 
ft. BGS STRATIGRAPHIC DESCRIPTION S REMARKS 

REFERENCE POINT (Top of Riser) 
(5R0UND SURFACE 

ELEV. 
(I. 

0.00 
0.00 

MONITOR 
INSTALLATION 

SAMPLE 

PID 
(ppm) 

-2.5 

-5.0 

-7.5 

-10.0 

-12.5 

-15.0 

L-17.5 

L-20.0 

L-22.5 

h25.0 

-27.5 

-30.0 

-32.5 

SM-SILTY SANDS (FILL), with vegetation, 
trace fine rourrcted gravels and clays, loose, 
very fine and fine grained, poorly graded, dark 
black-brown, very moist 
SP-SANDS (FILL) with silts, trace slag and 
fine, rounded gravels, loose to compact, fine 
grained, poorly graded, black, very moist 
SW-SANDS (FILL), with fine and coarse 
rounded gravels, loose, coarse grained, well 
graded, orange-brown, very moist, oxidized 
-silt seam O" thick, heavily oxidized 

\ 

GW-GRAVELS, with silts and trace fine grained 
sands compact, coarse, subrounded, well 
graded, orange to olive-gray, wet 
GP-GRAVELS (PEASTONE), with coarse and 
medium grained sands, dense to compact, 
rounded, poorly graded, black-gray, wet 

-.B 

-4.0 

-7.5 

-9.0 

-10.0 

GW-GRAVELS, with coarse grained sands, 
trace silts dense, fine and coarse, subrounded, 
well graded, black, wet, strong vegetative odor 

CL-SILTY CLAYS (NATIVE), trace fine, 
rounded gravels and fine grained sands, stiff, 
low plasticity, gray-brown, moist, competent 
END OF HOLE e 15.0ft BGS 

-14.0 

-15.0 

CONCRETE 

8-0 
BOREHOLE 
2"0 HELL 
CASING 

CEMENT 
BENTONITE 
GROUT 

BENTONITE 
CHIPS 

SANOPACK 

2"0 HELL 
SCREEN 

0.0 

2GP 0.0 

3GP 0.0 

SCRFFN OFTAM S 
Screened interval: 

9.0 to 14.01t BGS 
Length: 5.011 
Diameter: 2" 
Slot Size: #10 
Material: PVC 
Sand Pack: 

7.0 to IS.OIt BGS 
Material: Sand 

I 
NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE 

WATER FOUND % STATIC WATER LEVEL | 
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11100 Metro Airport Center Drive, Suite #160 

CONESTOGA-ROVERS Romulus, Michigan 48174 
& ASSOCIATES Telephone: (734)942-0909 Fax: (734) 942-1858 

www.CRAworld.com 

MEMORANDUM 

TO; Scott Green REF. NO.: 7097 

FROM: Mary Cameron/lr/24/Det. DATE: November 10,2000 

RE: Data Quality Assessment and Validation - Expanded Deliverables 
General Motors Truck Production Center (GM TPC) 
Pontiac, Michigan 

The following details a quality assessment and validation of the analytical data resulting from the 
August 17, 2000, collection of three (3) groundwater samples from the General Motors Truck Production 
Center in Pontiac, Michigan. The sample summary detailing sample identification, sample location, quality 
control samples and analytical parameters is presented in Table 1. Sample analysis was completed at 
Columbia Analytical Services in Kelso, Washington (CAS) in accordance with the methodologies presented 
in Table 2. The quality control criteria used to assess the data were established by the methods and the 
quality assurance project plan (QAPP).^ 

^Holding Time Period and Sample Analvsis 

The holding time periods are presented in Table 3. Samples that violated the TCL SVOC holding time 
period are detailed in Table 4. The remaining samples, as indicated by the sample collection, extraction and 
analysis dates on the chain-of-custody forms and analytical reports provided by CAS, were prepared and 
analyzed within the required holding time periods. 

Gas Chromatographv/Mass Spectrometer Mass Calibration (Instrument Performance Check) 

To ensure adequate mass resolution, identification, and to some degree, sensitivity; the performance of each 
gas chromatography/mass spectrometer (GC/MS) instrument used for volatile organic compormds (VOC) 
and semi-volatile organic compounds (SVOC) analyses was checked at the beginning of each 12-hour 
period using bromofluorobenzene (BFB) and decafluorotriphenylphosphine (DFTPP), respectively. 
The results of all instrument performance checks were within the acceptance criteria, indicating acceptable 
instrument performance. 

Initial Calibration - Organic Analvses 

Initial calibration data were used to demonstrate that each instrument was capable of generating acceptable 
quantitative data. Initial calibration criteria for organic analyses required that all compounds meet a 
method-specific minimum mean relative response factor (RRF) for GC/MS analyses and a maximum 

^ Application of quality assurance criteria was consistent with "USEPA Contract Laboratory 
Program National Functional Guidelines for Organic Data Review", EPA-540/R-94/012, C°"PAWY 
February 1994 and "USEPA Contract Laboratory Program National Functional Guidelines for 
Inorganic Review", EPA-540/R-94/013, February 1994. " ' 

cNGINEfRING DESIGN 
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Initial Calibration - Organic Analyses (Cont'd) 

percent relative standard deviation (RSD) for all organic analyses. The initial calibration data for organic 
analyses were within the acceptance criteria indicating the instruments were capable of acceptable 
performance prior to analysis. 

Initial Calibration - Inorganic Analyses 

The initial calibration criteria for inorganic analysis requires an initial calibration verification standard be 
analyzed within a method-specific percent recovery of the accepted or true value. The initial calibration 
data for the inorganic analyses were within the acceptance criteria indicating the instruments were capable 
of acceptable performance prior or analysis. 

Continuing Calibration 

To ensure that each instrument was capable of producing acceptable quantitative data over the analysis 
period, routine checks upon the instrument calibrations were performed. Continuing calibration 
acceptance criteria for organic analyses required that compounds meet a method-specific minimum RRF 
(GC/MS analyses only) and maximum percent difference (D) between the initial calibration mean RRF and 
the continuing calibration RRF. The continuing calibration verification data were within the acceptance 
criteria. 

Continuing calibration criteria for inorganic analyses were the same criteria as used for assessing the initial 
calibration data. The continuing calibration verification data were within the acceptance criteria. 

Method Blank Samples 

Contamination of samples contributed by laboratory conditions or procedures was monitored by 
concurrent preparation and analysis of method blank samples. The method blank samples were reported to 
be free from detectable concentrations of target analytes, indicating no laboratory-attributable 
contamination occurred. 

Surrogate Compound Percent Recoveries (Surrogate Recoveries) 

Individual sample performance for the organic analyses was monitored by assessing the results of 
surrogate compound percent recoveries. The surrogate recovery acceptance criteria was met for all 
samples. 

Inductively Coupled Plasma Interference Check Sample Analysis 

To verify that proper inter-element and background correction factors had been established by the 
laboratory for metals analyses, the inductively coupled plasma interference check sample data was 
monitored. The data were within the acceptance criteria. 
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Laboratory Control Sample Analysis 

The laboratory control sample (LCS) analyses serve as a monitor of the oyerall performance in all steps of 
the sample analysis. The sample results that should be qualified due to yiolation of LCS percent recoyery 
criteria are identified and qualified in Table 5. Several of the samples were previously qualified as 
estimated (UJ) quantitation limits (extracted on 9/26/2000) due to violation of TCL SVOC holding time 
criteria. The extent and magnitude of the LCS percent recovery criteria violation overides the previous 
qualification. Therefore, the TCL SVOC results for the samples extracted on 9/26/2000 should be qualified 
as rejected (R) and only the TCL SVOC results extracted on 8/24/2000 should be reported. The remaining 
LCS percent recoveries were within the acceptance criteria. 

Matrix Spike/Matrix Spike Duplicate Percent Recoveries - Organic Analyses 

To assess the long term accuracy and precision of the analytical methods on various matrices, matrix 
spike/matrix spike duplicate (MS/MSD) percent recoveries and the relative percent difference (RPD) of the 
concentrations were determined. The TCL SVOC MS/MSD percent recoveries and associated RPD 
acceptance criteria were violated, but the associated sample was previously qualified. No further 
qualification was required. The MS/MSD percent recoveries and associate RPDs acceptance criteria were 
met for the remaining analyses. 

Matrix Spike Analysis - Inorganic Analyses 

Matrix spike samples were monitored to deternaine the effects of sample matrix on the laboratories 
digestion and measurement methods. The inorganic matrix spike recoveries were within acceptance 
criteria. 

Duplicate Sample Analyses - Inorganic Analyses 

The laboratory precision of matrix-specific metals methods was monitored by the analyses of duplicate 
samples. The duplicate RPD data were within the acceptance criteria. 

Serial Dilution - Inorganic Analyses 

The percent difference (D) between serial dilutions of a sample for various matrices were monitored to 
determine physical or chemical interference. The calcium result reported for sample 
GW-7097-081700-TJ-003 should be qualified as an estimated (J) value due to violation of serial dilution 
criteria. The remaining percent D acceptance criteria were met. 

Internal Standard Summaries 

Overall instrument stability and performance for the VOC and SVOC analyses was monitored using 
internal standard peak area and retention time (RT) data. Internal standard peak areas of the samples were 
required to fall within method-specific percent recovery of their respective internal standard areas in the 
continuing calibration standard. The RT for each internal standard in the samples were required to be 
within method-specific time intervals of their respective internal standard RT in the continuing calibration 

^standard. The TCL VOC and TCL SVOC internal standard and retention time data were within the 
acceptance criteria. 
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Target Compound Identification 

To minimize erroneous compound identification during organic analyses, qualitative criteria including 
compound retention time and mass spectra (if applicable) were evaluated according to identification criteria 
established by the methods. The organics reported adhered to the specified identification criteria. 

Compound Quantitation 

The reported quantitation results and detection limits were checked to ensure results reported were 
accurate. No discrepancies were found between the raw data and the sample results reported by the 
laboratory. 

Field Qualitv Assurance/Quality Control 

The field quality assurance/quality control consisted of one (1) field duplicate sample set and one (1) trip 
blank sample. 

Overall precision for the sampling event and laboratory procedures was monitored using the results of the 
field duplicate sample set. Table 6 summarizes the results of the detected analytes in the field duplicate 
sample set. The data indicate that an adequate level of precision was achieved for the sampling event. 

To monitor potential cross-contamination of VOC during aqueous sample transportation and storage, a trip 
blank was submitted to the laboratory for VOC analysis with each shipping cooler. No target analytes were 

'reported as detected in the trip blank sample. 

System Performance 

System performance between various quality control checks was evaluated to monitor for changes that may 
have caused the degradation of data quality. No technical problems or chromatographic anomalies were 
observed which require qualification of the data. 

Overall Assessment 

The data were found to exhibit acceptable levels of accuracy and precision, based on the provided 
information, and may be used with the qualifications noted. 
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TABLE 1 

SAMPLE SUMMARY 
GENERAL MOTORS TRUCK PRODUCTION CENTERS SITE 

PONTIAC, MICHIGAN 

Sample 

Identification 

GW-7097-081700-TJ-001 

GW-7097-081700-TJ-002 

GW-7097-081700-TJ-003 

Sample 

Location / Description 

MW-3-1 

MW-3-1 

MW-31-2 

Matrix QC 

Water 

Water Duplicate of 001 

Water 

Parameters 

VOC, SVOC, Inorgar\ics, Pesticides, PCB 

VOC, SVOC, Inorgai\ics, Pesticides, PCB 

VOC, SVOC, Inorganics, Pesticides, PCB 

Notes: 

VOC - Target Compound List (TCL) Volatile Organic Compounds (VOC). 

SVOC - TCL Semi-Volatile Organic Compounds (SVOC). 

Inorganics - Target Analyte List (TAL) inorganics. Dissolved and Total 

PCB - Polychlorinated biphynels. 

I 
CI?A7097M-24-TlD.xjs 
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TABLE 2 

SUMMARY OF ANALYTICAL METHODS 
GENERAL MOTORS TRUCK PRODUCTION CENTERS.SITE 

PONTIAC, MICHIGAN 

Parameter Method 

r 

TCL VOC 

TCLSVOC 

PCB 

TAL Inorganics, Total and Dissolved 

SW-846 8260B ' 

SW-846 8270C 

SW-846 8082 

Aluminum SW-846 6010B 

Antimony SW-846 6020 

Arsenic SW-846 6020 

Barium SW-846 6010B 

Beryllium SW-846 6020 

Cadmium SW-846 6020 

Calcium SW-846 6010B 

Chromium SW-846 6010B 

Cobalt SW-846 6010B 

Copper SW-846 6010B 

Iron SW-846 6010B 

Lead SW-846 6020 

Magnesium SW-846 6010B 

Manganese SW-846 6010B 

Mercury SW-846 7470A 

Nickel SW-846 6010B 

Potassium SW-846 6010B 

Selenium SW-846 6020 

Silver SW-846 6020 

Sodium SW-846 6010B 

Thallium SW-846 6020 

Total Cyanide EPA-WW 335.2-

Vanadium SW-846 6010B 

Zinc SW-846 6010B 

I 

1 SW-846 - "Test Methods for Evaluating Solid Waste, Physical/Chemical Methods", SW-846, 3rd Edition, and 
Promulgated updates, November 1986 

2 EPA-WW - "Methods for Chemical Analysis of Water and Waste," EPA-600/4-79-020, revised March 1983. 

CRA 7097M-24-T2D 
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TABLE 3 

HOLDING TIME PERIODS 
GENERAL MOTORS TRUCK PRODUCTION CENTERS SITE 

PONTIAC, MICHIGAN 

Analysis 

TCL VOC 

TCL SVOC, TCL Pesticides, PCB 

TAL Inorganics-

Metals (except Mercury) 

Mercury 

Cyanide 

Holding Time Period 

14 days from sample collection to completion of 
analysis 

7 days from sample collection to extraction 
40 days from extraction to completion of analysis 

• 180 days from sample collection to completion of 
analysis 

28 days from sample collection to completion of 
analysis 

14 days from sample collection to completion of 
analysis 

CRA 7097M-24-T3D 
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TABLE 4 

SUMMARY OF QUALIFIED SAMPLE DATA 
DUE TO HOLDING TIME PERIOD VIOLATIONS 

GENERAL MOTORS TRUCK PRODUCTION CENTERS SITE 
PONTIAC, MICHIGAN 

Analysis Associated Samples Qualifier^ 

TCL SVOC GW-7097-081700-TJ-001 (9/26/2000)2 UJ 

GW-7097-081700-TJ-002 (9/26/2000) UJ 

GW-7097-081700-TJ-003 (9/26/2000) UJ 

r 
I 

^The sample parameter results should be qualified as: 

UJ -The analyte was not detected above the reported sample quantitation limit. However, the reported 
quantitation limit is estimated and may or may not represent the actual limit of quantitation necessary to 
accurately and precisely measure the analyte in the sample (for non-detected parameters). 

2 Date of extraction 

CRA 7097M-24-T4D 
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TABLE 5 

SUMMARY OF QUALIFIED SAMPLE DATA DUE TO 
LABORATORY CONTROL SAMPLE PERCENT RECOVERY VIOLATION 

GENERAL MOTORS TRUCK PRODUCTION CENTERS SITE 
PONTIAC, MICHIGAN 

Analysis Parameters 

TCL SVOC Phenol, 

2-ChIorophenol, 

Benzoic Acid, 

Hexachlorocyclopentadiene 

TCL SVOC TCL SVOC 

Associated Samples Qualifier^ 

GW-7097-081700-TJ-001 (8/24/2000) ^ R 

GW-7097-081700-TJ-002 (8/24/2000) R 

GW-7097-081700-TJ-003 (8/24/2000) R 

R 

GW-7097-081700-TJ-001 (9/26/2000) R 

GW-7097-081700-TJ-002 (9/26/2000) R 

GW-7097-081700-TJ-003 (9/26/2000) R 

^The analysis parameters results should be qualified for the listed samples as; 

R - The sample results are rejected due to serious deficiencies in the ability to analyze the sample and meet 
quality control criteria. The presence or absence of the analyte cannot be verified. 

2 Date of extraction. 

CRA 7097M-24-T5D 
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TABLE 6 

SUMMARY OF DETECTED ANALYTES IN FIELD DUPLICATE SAMPLE SETS 
GENERAL MOTORS TRUCK PRODUCTION CENTERS SITE 

PONTIAC, MICHIGAN 

Parameter Investigative Sample Duplicate Sample RPD^ 

GW-7097-081700-T]-001 GW-7097-081700-TI-002 

norganics - Total (lag/L) 
NC^ Aluminum 116 ND (50.0)^ NC^ 

Antimony 0.25 ND (0.25) NC 

Arsenic 24.2 25.8 6.4 

Barium 429 434 1.2 
Calcium 323,000 327,000 1.2 

Iron 11,100 11,300 1.8 
Lead 0.75 0.56 29 

Magnesium 95,400 95,000 0.42 

Manganese 1,360 1,330 2.2 
Nickel 224 228 1.8 
Potassium 9,200 9,290 0.97 
Selenium 23.3 27.4 16 
Silver 0.36 ND (0.25) NC 
Sodium 790,000 810,000 2.5 

aorganics - Dissolved (pg/L) 

Antimony 0.39 1.2 100 
Arsenic 25.9 25.8 0.39 
Barium 455 444 2.4 
Calcium 335,000 310,000 7.8 
Iron 11,800 11,000 7.0 
Lead 0.32 0.37 14 
Magnesium 98,100 90,300 8.3 
Manganese 1,400 1,370 2.2 
Nickel 244 196 22 
Potassium 9,430 10,100 6.9 
Selenium 29.4 29.7 1.0 
Sodium 835,000 775,000 7.5 
Zinc ND (10.0) 10.4 NC 

Notes: 

^ RPD - Relative Percent Difference 
2 

I 
ND( ) - Not detected at the quantitation limit stated in parentheses. 

^ NC - Not calculable. 

CRA 7097M-24-T6D 
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APPENDIX C 

LABORATORY ANALYTICAL DATA REPORTS 
(TABULATED DATA SUMMARIES) 
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REC'D CRA 

Columbia 
Anolyticoi 

P Services 
An Employee-Owned Company 

|Cr 2 41 HQO 

51X9: / 7 

October 23, 2000 Service Request No: K2006327 

Paul Wiseman 
Conestoga-Rovers & Associates, Inc 
11100 Metro Airport Center Drive, Suite 160 
Romulus, MI 48174 

Re: GM Truck Group Facility-RCRA Invest./7097 

Dear Paul: 

Enclosed are the results of the sample(s) submitted to our laboratory on August 18, 2000. 
Preliminary results were transmitted via facsimile on September 25 and 26, 2000. For your 
reference, these analyses have been assigned our service request number K2006327. 

All analyses were performed according to our laboratory's quality assurance program. All results 
are intended to be considered in their entirety, and Columbia Analytical Services, Inc. (CAS) is 
not responsible for use of less than the complete report. Results apply only to the samples 
analyzed. 

Please call if you have any questions. My extension is 3345. 

Respectfully submitted, 

Columbia Analytical Services, Inc. 

ORKffltttAKttniCALREPORT 

Mingta Lin 
Project Chemist 

ML/cb 

SarohB ^ 
Aaaltite unc.. c ^ 

vat A. 
IjhPagel of 

Airimhrtrniiiary Data: 

DateonUldriiaSiiniK 
InvoioeAiipatriOMc 
CommentK 

Sourh 10rh Avenue P.O. Box 479 • Kelso. Washingron 98626 • Telephone 360/ 57 7-7222 Fox 360/606- ''• 061' 
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ASTM 

A2LA 

CARB 

CAS Number 

CFG 

CPU 

DEC 

DEQ 

DHS 

DOE 

DOH 

EPA 

ELAP 

GC 

GC/MS 

LUFT 

M 

MCL 

MDL 

MPN 

MRL 

NA 

NC 

NCASI 

ND 

NIOSH 

PQL 

RCRA 

SIM 

TPH 

tr 

Acronyms 

American Society for Testing and Materials 

American Association for Laboratory Accreditation 

California Air Resources Board 

Chemical Abstract Service registry Number 

Chlorofluorocarbon 

Colony-Forming Unit 

Department of Environmental Conservation 

Department of Environmental Quality 

Department of Health Services 

Department of Ecology 

Department of Health 

U. S. Environmental Protection Agency 

Environmental Laboratory Accreditation Program 

Gas Chromatography 

Gas Chromatography/Mass Spectrometry 

Leaking Underground Fuel Tank 

Modified 

Maximum Contaminant Level is the highest permissible concentration of a 

substance allowed in drinking water as established by the USEPA. 

Method Detection Limit 

Most Probable Number 

Method Reporting Limit 

Not Applicable 

Not Calculated 

National Council of the Paper Industry for Air and Stream Improvement 

Not Detected 

National Institute for Occupational Safety and Health 

Practical Quantitation Limit 

Resource Conservation and Recovery Act 

Selected Ion Monitoring 

Total Petroleum Hydrocarbons 

Trace level is the concentration of an analyte that is less than the PQL but greater 

than or equal to the MDL. 

00002 



I Inorganic Data Qualifiers 
• The result is an outlier. See case narrative. 

I # The control limit criteria is not applicable. See case narrative. 

The analyte was found in the associated method blank at a level that is significant relative to the sample result. 

E The result is an estimate amount because the value exceeded the instrument calibration range. 

• J The result is an estimated concentration that is less than the MRL but greater than or equal to the MDL. 

U The compound was analyzed for, but was not detected ("Non-detect") at or above the MRL/MDL. 

1i The MRL/MDL has been elevated due to a matrix interference. 

X See case narrative. 

I 
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Metals Data Qualifiers 
# The control limit criteria is not applicable. See case narrative. 

B The result is an estimated concentration that is less than the MRL but greater than or equal to the MDL. 

E The reported value is estimated because of the presence of matrix interference. 

M The duplicate injection precision was not met. 

N The Matrix Spike sample recovery is not within control limits. See case narrative. 

S The reported value was determined by the Method of Standard Additions (MSA). 

U The compound was analyzed for, but was not detected ("Non-detect") at or above the MRL/MDL. 

The post-digestion spike for fitmace AA analysis is out of control limits, while sample absorbance is less than 50% of spike 
absorbance. 

i The MRUMDL has been elevated due to a matrix interference. 

X See case narrative. 

* The duplicate analysis not within control limits. See case narrative. 

-f- The correlation coefficient for the MSA is less than 0.995. 

Organic Data Qualifiers 
• The result is an outlier. See case narrative. 

# The control limit criteria is not applicable. See case narrative. 

A A tentatively identified compound, a suspected aldol-condensation product. 

B The analyte was found in the associated method blank at a level that is significant relative to the sample result. 

C The analyte was qualitatively confirmed using GC/MS techniques, pattern recognition, or by comparing to historical data. 

D The reported result is from a dilution. 

E The result is an estimate amount because the value exceeded the instrument calibration range. 

J The result is an estimated concentration that is less than the MRL but greater than or equal to the MDL. 

N The result is presumptive. The analyte was tentatively identified, but a confirmation analysis was not performed. 

p The GC or HPLC confirmation criteria was exceeded. The relative percent difference is greater than 40% between the two 
analytical results (25% for CLP Pesticides). 

U The compound was analyzed for, but was not detected ("Non-detect") at or above the MRL/MDL. 

i The MRL/MDL has been elevated due to a matrix interference. 

X See case narrative. 

Additional Petroleum Hydrocarbon Specific Qualifiers 
F The chromatographic fingerprint of the sample matches the elution pattern of the calibration standard. 

The chromatographic fingerprint of the sample resembles a petroleum product, but the elution pattern indicates the presence of a 
greater amount of lighter molecular weight constituents than the calibration standard. 

The chromatographic fingerprint of the sample resembles a petroleum product, but the elution pattern indicates the presence of a 
greater amount of heavier molecular weight constiuients than the calibration standard. 

0 The chromatographic fingerprint of the sample resembles an oil, but does not match the calibration standard. 

Y The chromatographic fingerprint of the sample resembles a petroleum product eluting in approximately the correct carbon range, 
but the elution pattern does not match the calibration standard. 

Z The chromatographic fingerpnnt does not resemble a petroleum product. 

00003 
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COLUMBIA ANALYTICAL SERVICES, INC. 

Client: Conestoga Rovers & Associates Service Request No.: K2006327 
Project: GM Truck Facility - RCRA Investigation Date Received: 8/18/00 
Sample Matrix: Water 

CASE NARRATIVE 

All analyses were performed consistent with the quality assurance program of Columbia Analytical Services, Inc. (CAS). 
This report contains analytical results for sample(s) designated for Tier III data deliverables. When appropriate to the 
method, method blank results have been reported with each analytical test. Surrogate recoveries have been reported for 
all applicable organic analyses. Additional quality control analyses reported herein include: Laboratory Duplicate 
(DUP), Matrix Spike (MS), Matrix/Duplicate Matrix Spike (MS/DMS), Laboratory Control Sample (LCS), 
Initial/Continuing Calibration Verification Standards (ICV/CCV), and Initial/Continuing Calibration Blanks 
(ICB/CCB). 

All EPA recommended holding times have been met for analyses in this sample delivery group. 

The following difficulties were experienced during analysis of this batch: 

Metals 

The MS recovery of iron is not applicable because the iron concentration in the unspiked sample was significantly 
higher than the added spike, preventing accurate evaluation of the spike recovery. All other QC results (e.g., LCS 
recovery) indicated that the analysis was in control, and no further corrective action was taken. 

SVOCs 

Due to failure of some compounds in Lab Control Sample KWG2003485-5, all samples were reextracted past hold 
time and reported in addition to the initial extractions per CAS QC policy. All compounds in samples extracted past 
hold time are flagged. 

The upper control criterion was exceeded for the following analytes in Continuing Calibration Verification (CCV) 
MS08 from 9/27: Bis(2-chloroisopropyl)ether. The field samples analyzed in this sequence did not contain the 
analyte(s) in question. Sincethe elevated recovery equates to a high bias, the data quality has not been affected. No 
further corrective action was taken. 

The upper control criterion was exceeded for the following analytes in Continuing Calibration Verification (CCV) 
MS08 from 10/02: Benzoic acid, 2-Nitroaniline. The field samples analyzed in this sequence did not contain the 
analyte(s) in question. Since the elevated recovery equates to a high bias, the data quality has not been affected. No 
further corrective action was taken. 

Approved by Date lo/n/QP 
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SVOCs ("Continued) 

The control criteria were exceeded for the following surrogate(s) in KWG2003485-5(LCS): 2-Fluorophenol. Since 
the exceedance of the criterion may indicate a potential bias in the analysis, the associated samples were re-extracted 
and re-analyzed. The re-analyses confirm the original results. Both analyses have been reported. 

The control criteria were exceeded for the following surrogate(s) in K2006327-002RX,-003RX ,KWG2004257-
l(LCS); Phenol-d6. The e.xceedance of the criterion may indicate a potential bias in the analysis. These samples 
were re-extracted. The re-extracts associated with the failed LCS surrogate were not re-extracted again since the re-
analyses confirm the original results. Both analyses have been reported. 

The upper control criterion was exceeded for the following surrogate(s) in samples K2006327-001RX, -002RX: 
Nitrobenzene-d5. No target analytes were detected in the sample. The error associated with an elevated recovery 
equates to a high bias. The quality of the sample data has not been significantly affected. No further corrective 
action was feasible. 

The matrix spike recoveries of Phenol, 2-Chlorophenol for samples K2006368-001MS/DMS were outside control 
criteria. The samples were re-extracted and re-analyzed. The results of the original and secondary analyses are 
reported. 

The matrix spike recovery of 4-ChIoro-3-methylphenol for samples K2006368-001MS was outside control criteria. 
The samples were re-extracted and re-analyzed. The results of the original and secondaiy analyses are reported. 

The control criterion was exceeded for the following analyte(s) in Laboratory Control Sample (LCS) KWG2003485-
5: Phenol, 2-Chlorophenol, Benzoic acid, He.xachlorocyclopentadiene. Since theexceedance of the criterion may 
indicate a potential bias in the analytical batch, all associated field samples containing analyte(s) in question were re-
extracted out of hold time and re-analyzed. The re-analyses confirm an error with original results. The initial and 
secondary analyses have both been reported. 

The control criterion was exceeded for the following analyte(s) in Laboratory Control Sample (LCS) KWG2004257-
1; N-Nitrosodimethylamine, Aniline, Phenol, 2-Chlorophenol, 1,4-Dichlorobenzene, Benzoic acid, 1,2,4-
Trichlorobenzene, 4-Chloroaniline, 4-Chloro-3-methylphenol, Hexachlorocyclopentadiene, Acenaphthene, 4-
Nitrophenol, 2,4-Dinitrotoluene. This batch was extracted as re-extracts due to the lower recovery of original LCS 
and surrogat. The lower recovery of LCS can be attributed to loss of some of the extract as documented on the 
bench sheet. Both batches of extracts were reported. 

The control criterion was exceeded for the following analyte(s) in Laboratory Control Sample (LCS) KWG2004257-
2: Aniline, Phenol, Benzoic Acid, and 4-Nitrophenol. This batch was extracted as re-extracts due to the lower 
recovery of the original LCS and surrogate. Both batches of extracts were reported. 

The Relative Percent Difference (RPD) for the following analyte(s) in the replicate Laboratory Control Sample 
(LCS) analyses (KWG2004257-1 and KWG2004257-2) was outside control criteria: N-Nitrosodimethylamine, 
Hexachlorocyclopentadiene, 2-NitroanilineButylbenzyl phthalate, 3,3'-Dichlorobenzidine. The high RPD can be 
attributed to loss of some of the extract as documented on the bench sheet. Both batches of extracts were reported. 
No further corrective action was taken. 

The Relative Percent Difference (RPD) for the following analyte in the replicate Matrix Spike Samples (MS/DMS) 
analyses (KWG2003485-1 and KWG2003485-2) was outside control criteria; Phenol, 2-Chlorophenol, 4-Chloro-3-
methylphenol. The data has been flagged to indicate the elevated RPD and samples re-extracted. Both sets of 
extracts have been reported. 

Approved by Date 

00005 
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V lient: 
Project: 
Sample Matrix: 

COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Report 

Conestoga Rovers & Assoc. 
GM Truck Group Facility - RCRA Invest./7097 
Water 

Service Request: K2006327 
Date Collected: 8/17/00 
Date Received: 8/18/00 

Prep Method: NONE 
Analysis Method; 335.2 
Test Notes: 

Cyanide, Total 

Units: mg/L (pptn) 
Basis: NA 

Dilution Date Date Result 
Sample Name Lab Code MRL Factor Extracted Analyzed Result Notes 

GW-7097-081700-TJ-001 K2006327-001 0.01 1 8/29/00 8/30/00 ND 
GW-7097-081700-TJ-002 K2006327-002 0.01 1 8/29/00 8/30/00 ND 
GW-7097-081700-TJ-003 K2006327-003 0.01 1 8/29/00 8/30/00 ND 
Method Blank K2006327-MB ' 0.01 1 8/29/00 8/30/00 ND 

ti 

Approved By: 
1A/020597P 

06327WET.PW1 - SAMPLE 8/31/00 

Date: 

Page No.: 

00006 



Columbia Analytical Services, Inc. 

METALS 
- Cover Page -

INORGANIC ANALYSIS DATA PACKAGE 

itract: Conestoga Rovers & Assoc. 

r.a>i Code: KLAB Case No.: 7097 

SDG No. 

SAS No. 

K2006327 

^SOW No. : SW-846 

r 
I 
I 
I 
I 
I 
¥ 
1 

We 

I 
t 
i 
I 

.^ate: 

San^le No. 

7097-081700-TJOG1 
7097-081700-TJ001 
7097-081700-TJ002 
7097-081700-TJ002 
7097-081700-TJ003 
7097-081700-TJ003 
7097-081700-TJ003D 
7097-081700-TJ003S 

Lab Sample ID. 

K2006327-001 
K2006327-001 DISS 
K2006327-002 
K2006327-002 DISS 
K2006327-003 
K2006327-003 DISS 
K2006327-003D 
K2006327-003S 

ICR interelement corrections applied? Yes/No YES 

ICR background corrections applied? Yes/No YES 

If yes-were raw data generated before 
application of background corrections? Yes/No NO 

Connnents:P = 6010B 
MS = 6020 
CV = 7470A (Hg) 

I certify that this data package is in compliance with the terms and conditions of the 

(contract, both technically and for con^jleteness, for other than the conditions detailed above. Release of the data contained in this hardcopy data package and in the 

con^juter-readable data submitted on diskette has been authorized by the Laboratory Manager or 

(the Manager's designee, as verified by the following signature. 

ature: Name; 

Title: /VJ^ I /jCS> flA 

COVER PAGE - IN 00007 SW-846 
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Columbia Analytical Services, Inc. 

METALS 
-1-

INORGANIC ANALYSIS DATA SHEET SAMPLE NO. 

•Contract: Conestoga Rovers & Assoc. 

7097-081700-TJ001 

ab Code: KLAB Case No.:7097 

trix (soil/water): WATER 

,evel (low/med) : LOW 

Solids: 0.0 

SAS No. : SDG NO. : K2006327 

Lab San^sle ID: K2006327-001 

Date Received: 08/18/00 

Concentration Units (ug/L or mg/kg dry weight): pG/L 

}Color Before: 

Palor After: 

Comments: TOTAL METALS 

Clarity Before: 

Clarity After: 

I 

CAS No. Analyte Concentration C Q M 

7429-90-5 1 Alumintom 116 P 

7440-36-0 1 Antimony | 1 0.25 1 MS 

7440-38-2 1 Arsenic 24.2 1 MS 

7440-39-3 1 Barium 429 1 P 

7440-41-7 1 1 Beryllium 0.10 u 1 MS 

7440-43-9 1 Cadmium 0.25 u 1 MS 

7440-70-2 1 Calcium 323000 1 P 

7440-47-3 1 Chromium 10.0 u 1 P 

7440-48-4 1 Cobalt 10.0 u 1 P 

7440-50-8 1 Copper 10.0 u 1 P 

7439-89-6 1 Iron 11100 1 P 

7439-92-1 1 Lead 0.75 1 MS 

7439-95-4 1 Magnesium 95400 1 P 

7439-96-5 1 Manganese 1360 1 P 

7439-97-6 1 Mercury 0.20 u 1 CV 

7440-02-0 1 Nickel 224 1 P 

7440-09-7 1 Potassium 9200 1 P 

7782-49-2 1 Selenium 23.3 1 MS 

7440-22-4 1 Silver 0.36 1 MS 

7440-23-5 1 Soditim 790000 1 P 

7440-28-0 1 Thallium 0.10 u 1 MS 

7440-62-2 1 Vanadium 10.0 u 1 P 

7440-66-6 1 Zinc 10.0 u 1 P 

Texture: 

Artifacts: 

Form I - IN 00061 -846 
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Columbia Analytical Services, Inc. 

METALS 
-1-

INORGANIC ANALYSIS DATA SHEET SAMPLE NO. 

Contract: Conestoga Rovers & Assoc. 

7097-081700-TJ001 

,ab Code: KLAB Case No.:7097 SAS No. : SDG NO.: K2006327 

trix (soil/water) : WATER 

ivel (low/med) : LOW 

Solids: 0.0 

Lab Sanple ID: K2006327-001 DISS 

Date Received: 08/18/00 

Concentration Units (ug/L or mg/kg dry weight): pG/L 

}Color Before: Clarity Before: 

Polor After: Clarity After: 

Comments: DISSOLVED METALS 

I 

CAS No. Analyte Concentration C Q M 

7429-90-5 1 Aluminum 50.0 U 1 P 1 
7440-36-0 1 Antimony 0.39 i MS 1 
7440-38-2 1 Arsenic 25.9 1 MS 1 
7440-39-3 i 1 Barium 455 1 1 P 1 
7440-41-7 1 1 Beryllitam 0.10 u 1 MS 1 
7440-43-9 Cadmium 0.25 u 1 MS 

7440-70-2 1 Calcium 335000 1 P 1 
7440-47-3 1 Chromium 10.0 u 1 P 1 
7440-48-4 1 Cobalt 10.0 u 1 P 1 
7440-50-8 1 Copper 10.0 u 1 P 1 
7439-89-6 1 Iron 11800 1 P 1 
7439-92-1 Lead 0.32 1 MS 1 
7439-95-4 1 Magnesium 98100 1 P 1 
7439-96-5 1 Manganese 1400 1 P 1 
7439-97-6 1 Mercury 0.20 U i cv 1 
7440-02-0 1 Nickel 244 1 P 1 
7440-09-7 1 Potassitim 9430 1 1 p 
7782-49-2 1 Seleniiim 29.4 i MS 1 
7440-22-4 1 Silver 0.25 u 1 MS 1 
7440-23-5 1 Sodium 835000 1 P I 
7440-28-0 1 Thallium 0.10 u i MS 1 
7440-62-2 1 Vanadium 10.0 u 1 P 1 
7440-66-6 1 Zinc 10.0 u 1 P 

Texture: 

Artifacts: 

Form I - IN 00009 
SW-846 



I 

t 
Li 

t 
I 

Columbia Analytical Services, Inc. 

METALS 
-1-

INORGANIC ANALYSIS DATA SHEET SAMPLE NO. 

'ontract; Conestoga Rovers & Assoc. 

7097-081700-TJ002 

Lab Code: KLAB Case No.:7097 

tri.x (soil/water): WATER 

ivel (low/med) : LOW 

Solids: 0.0 

SAS No.: SDG NO.: K2006327 

Lab Sample ID: K2006327-002 

Date Received: 08/18/00 

I 
I 
I 
I 

I 
t 
I 
I 
1 
I 
• Color Before: 

jBlolor After: 

* Comments: TOTAL METALS 

1 

Concentration Units (ug/L or mg/kg dry weight): pG/L 

Clarity Before: 

Clarity After: 

CAS No. Analyte Concentration C Q M 

7429-90-5 Aluminum 50.0 U 1 p 1 
7440-36-0 1 Antimony 1 0.25 u 1 MS 1 
7440-38-2 1 Arsenic 25.8 MS 1 
7440-39-3 1 Barium 434 1 P 

7440-41-7 1 1 Beryllium 0.10 u 1 MS 1 
7440-43-9 1 Cadmium 0.25 u 1 MS 1 
7440-70-2 1 Calcium 327000 1 P 1 
7440-47-3 1 Chromium 10.0 u 1 P 1 
7440-48-4 1 Cobalt 10.0 u 1 P 1 
7440-50-8 1 Copper 10.0 u 1 P 1 
7439-89-6 1 Iron 11300 1 P 1 
7439-92-1 1 Lead 0.56 1 MS 1 
7439-95-4 1 Magnesium 95000 1 P 1 
7439-96-5 1 Manganese 1330 1 P 1 
7439-97-6 1 Mercury 0.20 u 1 CV 1 
7440-02-0 1 Nickel 228 1 p 1 
7440-09-7 1 Potassium 9290 1 p 

7782-49-2 1 Selenium 27.4 1 MS 1 
7440-22-4 1 Silver 0.25 u 1 MS 1 
7440-23-5 1 Sodium 810000 1 P 1 
7440-28-0 1 Thallium 0.10 u 1 MS 1 
7440-62-2 1 Vanadium 10.0 u 1 P 1 
7440-66-6 1 Zinc 10.0 u 1 P 1 

Texture: 

Artifacts: 

Form I - IN 00010 SW-846 



Columbia Analytical Services, Inc. 

I 

t 
t 
f 

METALS 
-1-

INORGANIC ANALYSIS DATA SHEET SAMPLE NO. 

ontract: Conestoga Rovers & Assoc. 

7097-081700-TJ002 

,ab Code: KLAB Case No.:7097 SAS No.: SDG NO.: K2006327 

trix (soil/water) : WATER 

ivel (low/med) : LOW 

Solids: 0.0 

Lab Sait^sle ID: K2006327-002 DISS 

Date Received: 08/18/00 

I 
t 
I 
I 
¥ 
1 
I 
I 
I 
J 
1 

Concentration Units (ug/L or mg/kg dry weight): pG/L 

}Color Before: 

P^lor After: 

Comments: DISSOLVED METALS 

Clarity Before: 

Clarity After: 

I 

CAS No. Analyte Concentration C Q M 

7429-90-5 Aluminum 50.0 U P 1 
7440-36-0 1 Antimony 1.20 1 MS 1 
7440-38-2 1 Arsenic 25.8 1 MS 
7440-39-3 1 Barium 444 1 1 P 1 
7440-41-7 1 1 Beryllitam 0.10 U 1 1 MS 1 
7440-43-9 1 Cadmiiun 0.25 U 1 MS 1 
7440-70-2 1 Calciiun 310000 1 P 1 
7440-47-3 1 Chromium 10.0 U 1 P 1 
7440-48-4 1 Cobalt 10.0 U P 1 
7440-50-8 1 Copper 10.0 U 1 P 1 
7439-89-6 1 Iron 11000 1 P 1 
7439-92-1 1 Lead 0.37 1 MS 1 
7439-95-4 1 Magnesium 90300 1 P 1 
7439-96-5 1 Manganese 1370 1 P i 
7439-97-6 1 Mercury 0.20 U 1 cv 1 
7440-02-0 1 Nickel 196 1 P 1 
7440-09-7 1 Potassium 10100 1 P 
7782-49-2 1 SeleniTim 29.7 1 MS 1 
7440-22-4 1 Silver 0.25 U 1 MS 1 
7440-23-5 1 Sodium 775000 1 P 1 
7440-28-0 1 Thallium 0.10 U 1 MS 1 
7440-62-2 1 Vanadium 10.0 U 1 P 1 
7440-66-6 1 Zinc 10.4 1 P 1 

Texture: 

Artifacts: 

Form I - IN coon SW-846 
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Columbia Analytical Services, Inc. 

METALS 
-1-

INORGANIC ANALYSIS DATA SHEET SAMPLE NO. 

Contract: Conestoga Rovers & Assoc. 

7097-081700-TJ003 

Lab Code: KLAB Case No.:7097 

trix (soil/water) : WATER 

Level (low/med) : LOW 

Solids: 0.0 

SAS No . : SDG NO. : K2006327 

Lab Sample ID: K2006327-003 

Date Received: 08/18/00 

I 
I 
I 
I 

1 
I 
I 
I 
I 
I 

Concentration Units (ug/L or mg/kg dry weight): p^/L 

I Color Before: 

iPcolor After: 

* Comments: TOTAL METALS 

Clarity Before: 

Clarity After: 

CAS No. Analyte Concentration C Q M 

7429-90-5 1 Aluminum 1220 P 1 
7440-36-0 1 Antimony 0.25 u 1 MS 1 
7440-38-2 Arsenic 33.3 1 MS 1 
7440-39-3 1 Barium 252 1 P 

7440-41-7 1 Beryllium 0.10 u 1 MS 1 
7440-43-9 1 Cadmium 0.25 1 MS 1 

7440-70-2 1 Calcitun 186000 1 P 1 
7440-47-3 1 Chromium 10.0 u 1 P 1 
7440-48-4 1 Cobalt 10.0 u P 1 
7440-50-8 1 Copper 12.3 1 P 1 
7439-89-6 Iron 14700 1 P 1 
7439-92-1 1 Lead 5.06 1 MS 1 
7439-95-4 1 Magnesium 52600 1 P 1 
7439-96-5 1 Manganese 1340 1 P 1 
7439-97-6 1 Mercury 0.20 U 1 CV 1 
7440-02-0 1 Nickel 20.0 u 1 p 1 
7440-09-7 1 Potassium 7770 1 p 

7782-49-2 1 Selenium 10.0 u 1 MS 1 
7440-22-4 1 Silver 0.25 u 1 MS 1 

7440-23-5 1 Sodium 570000 1 P 

7440-28-0 1 Thallium 0.10 u 1 MS 1 
7440-62-2 1 Vanadium 10.0 u 1 P 1 
7440-66-6 1 Zinc 33.5 1 P 1 

Texture: 

Artifacts: 

Form I - IN 00012 SW-846 
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Columbia Analytical Services, Inc. 

METALS 
-1-

INORGANIC ANALYSIS DATA SHEET SAMPLE NO. 

Contract: Conestoga Rovers £ Assoc. 

7097-081700-TJ003 

,ab Code: KLAB Case No.:7097 SAS No.: SDGNO.: K2006327 

iatrix (soil/water) : WATER 

ivel (low/med) : LOW 

% Solids: 0.0 

Lab Saiiple ID: K2006327-003 DISS 

Date Received: 08/18/00 

Concentration Units (ug/L or mg/kg dry weight): pG/L 

Color Before: 

olor After: 

Comments: DISSOLVED METALS 

Clarity Before: 

Clarity After: 

CAS No. Analyte Concentration C Q M 

7429-90-5 Aliimin\im 50.0 U 1 p 1 
7440-36-0 Antimony 0.93 MS 1 
7440-38-2 1 Arsenic 37.6 1 MS 1 
7440-39-3 1 Baritim 251 1 P 1 
7440-41-7 1 Beryllium 0.10 U 1 MS 1 
7440-43-9 1 Cadmium 0.25 U 1 MS 1 
7440-70-2 1 Calcium 176000 P 1 
7440-47-3 1 Chromium 10.0 U 1 P 1 
7440-48-4 Cobalt 10.0 U 1 P 1 
7440-50-8 1 Copper 15.4 1 P 1 
7439-89-6 1 Iron 10600 1 P 1 
7439-92-1 1 Lead 0.10 U 1 MS 1 
7439-95-4 1 Magnesium 49900 1 P 1 
7439-96-5 1 Manganese 1280 P 

7439-97-6 I Mercury 0.20 U 1 cv 1 
7440-02-0 1 Nickel 20.0 U 1 P 1 
7440-09-7 1 Potassium 7830 1 P 1 
7782-49-2 1 Selenium 13.7 1 MS 1 
7440-22-4 1 Silver 0.25 U 1 MS 1 
7440-23-5 1 Sodium 562000 1 P 1 
7440-28-0 1 Thallium 0.10 U 1 MS 1 
7440-62-2 1 Vanadium 10.0 U P 

7440-66-6 1 Zinc 10.0 u i 1 P 

Texture: 

Artifacts: 

Form I - IN 00013 SW-846 
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lient; 
Project: 
Sample Matrix: 

Sample Name: 
Lab Code: 
Test Notes: 

f tc; 

Approved By: 
lS22/020597p 

COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Report 

Conestoga Rovers & Assoc. 
GM Truck Group Facility - RCRA Invest./7097 
Water 

Service Request: 
Date Collected: 
Date Received: 

K2006327 
8/17/00 
8/18/00 

Polychlorinated Biphenyls (PCBs) 

GW-7097-081700-TJ-001 
K2006327-001 

Prep Analysis Dilution Date Date 
Analyte Method Method MRL Factor Extracted Analyzed Result 

• Aroclor 1016 EPA3520C 8082 0.2 1 8/21/00 8/28/00 ND 
Aroclor 1221 EPA 3520C 8082 0.4 1 8/21/00 8/28/00 ND 
Aroclor 1232 EPA 3520C 8082 0.2 1 8/21/00 8/28/00 ND 

fl Aroclor 1242 EPA3520C 8082 0.2 1 8/21/00 8/28/00 ND 
tP Aroclor 1248 EPA 3520C 8082 0.2 1 8/21/00 8/28/00 ND 

Aroclor 1254 EPA 3520C 8082 0.2 1 8/21/00 8/28/00 ND 
H^roclor 1260 EPA 3520C 8082 0.2 1 8/21/00 8/28/00 ND 

Units: ug/L (ppb) 
Basis: NA 

Result 
Notes 

•yvytl , Date: \ofzX)l00 

I 
06327SVG.AY1 - I 10/20/00 

00014 
Page No.: 
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Sample Matrix: 

Sample Name: 
Lab Code: 
Test Notes: 

Analyte 

Aroclor 1016 
Aroclor 1221 
Aroclor 1232 
Aroclor 1242 
Aroclor 1248 
Aroclor 1254 

dor 1260 

IP Project: 

I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
f 
I 

COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Report 

Conestoga Rovers & Assoc. 
GM Truck Group Facility - RCRA Invest./7097 
Water 

Service Request: K2006327 
Date Collected: 8/17/00 
Date Received: 8/18/00 

Polychlorinated Biphenyls (PCBs) 

GW-7097-081700-TJ-002 
K2006327-002 

Units: ug/L(ppb) 
Basis: NA 

Prep Analysis Dilution Date Date Result 
Method Method MRU Factor Extracted Analyzed Result Notes 

EPA 3520C 8082 0.2 1 8/21/00 8/28/00 ND 
EPA 3520C 8082 0.4 1 8/21/00 8/28/00 ND 
EPA 3520C 8082 0.2 1 8/21/00 8/28/00 ND 
EPA 3520C 8082 0.2 1 8/21/00 8/28/00 ND 
EPA 3520C 8082 0.2 1 8/21/00 8/28/00 ND 
EPA 3520C 8082 0.2 1 8/21/00 8/28/00 ND 
EPA3520C 8082 0.2 1 8/21/00 8/28/00 ND 

Approved By: 
IS2:/02l)597p 

06327SVG.AY1 -2 10^0/00 

Date: lo/tOlvO 

Page No.: 

00015 
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V Uent; 
Project: 
Sample Matrix: 

Sample Name: 
Lab Code: 
Test Notes: 

COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Report 

Conestoga Rovers & Assoc. 
GM Truck Group Facility - RCRA Invest./7097 
Water 

Service Request: 
Date Collected: 
Date Received: 

K2006327 
8/17/00 
8/18/00 

Polychlorinated Biphenyls (PCBs) 

GW-7097-081700-TJ-003 
K2006327-003 

Units: ug/L (ppb) 
Basis: NA 

Prep Analysis Dilution Date Date Result 
^ Analyte Method Method MRL Factor Extracted Analyzed Result Notes 

H Aroclor 1016 EPA 3520C 8082 0.2 1 8/21/00 8/28/00 ND 
* Aroclor 1221 EPA 3520C 8082 0.4 1 8/21/00 8/28/00 ND 

Aroclor 1232 EPA 3520C 8082 0.2 1 8/21/00 8/28/00 ND 
B Aroclor 1242 EPA 3520C 8082 0.2 1 8/21/00 8/28/00 ND 
® Aroclor 1248 EPA 3520C 8082 0.2 1 8/21/00 8/28/00 ND 

Aroclor 1254 EPA 3520C 8082 0.2 1 8/21/00 8/28/00 ND 
•^roclor 1260 EPA 3520C 8082 0.2 1 8/21/00 8/28/00 ND 

Approved By: 
IS22/02D597p 

06327SVO.AYI O 10/20/00 

Date: ) o/tO /oO 

Page No.. 

00016 
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lient: 
Project: 
Sample Matrix: 

Sample Name: 
Lab Code: 
Test Notes: 

Analyte 

Aroclor 1016 
Aroclor 1221 
Aroclor 1232 
Aroclor 1242 
Aroclor 1248 
Aroclor 1254 

odor 1260 

COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Report 

Conestoga Rovers & Assoc. 
GM Truck Group Facility - RCRA Invest./7097 
Water 

Service Request: 
Date Collected: 
Date Received: 

K2006327 
NA 
NA 

Polychlorinated Biphenyls (PCBs) 

Method Blank 
KWG2003391-4 

Prep Analysis Dilution Date Date 
Method Method MRL Factor Extracted Analyzed Result 

EPA 3520C 8082 0.2 1 8/21/00 8/28/00 ND 
EPA 3520C 8082 0.4 1 8/21/00 8/28/00 ND 
EPA 3520C 8082 0.2 1 8/21/00 8/28/00 ND 
EPA 3520C 8082 0.2 1 8/21/00 8/28/00 ND 
EPA 3520C 8082 0.2 1 8/21/00 8/28/00 ND 
EPA 3520C 8082 0.2 1 8/21/00 8/28/00 ND 
EPA 3520C 8082 0.2 1 8/21/00 8/28/00 ND 

Units: ug/L (ppb) 
Basis: NA 

Result 
Notes 

Approved By: 
IS22/020597p 

06327SVG.AY1 - MB 10/20/00 

_ Date: lO/tO/oo 

oooir No.: 



COLUMBIA ANALYTICAL SERVICES, INC. 

Client: 
Project: 

Conestoga Rovers & Assoc. 
GM Truck Group Facility - RCRA Invest./7097 

Service Request: K2006327 

Cover Page - Organic Analysis Data Package 
Volatile Organic Compounds 

Sample Name 

GW-7097-081700-TJ-001 
GW-7097-081700-TJ-002 
GW-7097-081700-TJ-003 
Trip Blank 

Lab Code 

K2006327-001 
K20063 27-002 
K2006327-003 
K20063 27-004 

Date 
Collected 

08/17/2000 
08/17/2000 
08/17/2000 
08/17/2000 

Date 
Received 

08/18/2000 
08/18/2000 
08/18/2000 
08/18/2000 

certify that this data package is in comphance with the terms and conditions of the contract, both technically and for completeness, for other 
than the conditions detailed in the case narrative. Release of the data contained in this hardcopy data package and in the computer-readable data 
submitted on floppy diskette has been authorized by the Laboratory Manager or the Manager's designee, as verified by the following signature. 

inature: 

late; 

Name: 
/ 

/ 
Title: 

Cover Page - Organic 00018 Page 1 of 1 
SuperSet Reference; RR3119 
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COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Results 

• Pr 
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Client; 
Project: 
Sample Matrix: 

Conestoga Rovers & Assoc. 
GM Truck Group Facility - RCRA lnvest./7097 
Water 

Service Request: 
Date Collected: 
Date Received: 

K2006327 
08/17/2000 
08/18/2000 

Volatile Organic Compounds 

Sample Name: 
Lab Code: 

Extraction Method: 
Analysis Method: 

GW-7097-081700-TJ-001 
K20063 27-001 

EPA 5030B 
8260B 

Units: ug/L 
Basis: NA 

Level: Low 

Dilution Date Date Extraction 
Analyte Name Result Q MRL Factor Extracted Analyzed Lot Note 

Chloromethane ND U 0.50 1 08/30/00 08/30/00 KWG2003588 

Vinyl Chloride ND U 0.50 1 08/30/00 08/30/00 KWG2003588 

Bromomethane ND U 0.50 1 08/30/00 08/30/00 KWG2003588 

Chloroethane ND U , 0.50 1 08/30/00 08/30/00 KWG2003588 

Acetone ND U 20 1 08/30/00 08/30/00 KWG2003588 

1,1-Dichloroethene ND U 0.50 1 08/30/00 08/30/00 KWG2003588 

Carbon Disulfide ND U 0.50 1 08/30/00 08/30/00 KWG2003588 

Methylene Chloride ND U 1.0 1 08/30/00 08/30/00 KWG2003588 

trans-1,2-Dichloroethene ND U 0.50 1 08/30/00 08/30/00 KWG2003588 

11,1-Dichloroethane ND U 0.50 1 08/30/00 08/30/00 KWG2003588 
2-Butanone (MEK) ND U 20 1 08/30/00 08/30/00 KWG2003588 

1,2 -Dichloroethene ND U 0.50 1 08/30/00 08/30/00 KWG2003588 

BRloroform ND U 0.50 1 08/30/00 08/30/00 KWG2003588 
1,1,1-Trichloroethane (TCA) ND U 0.50 1 08/30/00 08/30/00 KWG2003588 

1 Carbon Tetrachloride ND U 0.50 1 08/30/00 08/30/00 KWG2003588 

[l,2-Dichloroethane (EDC) ND U 0.50 1 08/30/00 08/30/00 KWG2003588 
Benzene ND U 0.50 1 08/30/00 08/30/00 KWG2003588 
j,Trichloroethene (TCE) ND U 0.50 1 08/30/00 08/30/00 KWG2003588 

11,2-Dichloropropane ND U 0.50 1 08/30/00 08/30/00 KWG2003588 
Bromodichloromethane ND U 0.50 1 08/30/00 08/30/00 KWG2003588 

|2-Hexanone ND U 20 1 08/30/00 08/30/00 KWG2003588 

[cis-l,3-Dichloropropene ND U 0.50 1 08/30/00 08/30/00 KWG2G03588 
Toluene ND U 0.50 1 08/30/00 08/30/00 KWG2003588 

.trans-1,3 -Dichloropropene ND U 0.50 1 08/30/00 08/30/00 KWG2003588 

11,1,2-Trichloroethane ND U 0.50 1 08/30/00 08/30/00 KWG2003588 
4-Methyl-2-pentanone (MIBK) ND U 20 1 08/30/00 08/30/00 KWG2003588 
jTetrachloroethene (PCE) ND U 0.50 1 08/30/00 08/30/00 KWG2003588 

loibromochloromethane ND U 0.50 1 08/30/00 08/30/00 KWG2003588 
Chlorobenzene ND U 0.50 1 08/30/00 08/30/00 KWG2003588 
Ethylbenzene ND U 0.50 1 08/30/00 08/30/00 KWG2003588 

lm,p-Xylenes ND U 0.50 1 08/30/00 08/30/00 KWG2003588 
o-Xylene ND U 0.50 1 08/30/00 08/30/00 KWG2003588 
Styrene ND U 0.50 1 08/30/00 08/30/00 KWG2003588 

feromoform ND U 0.50 1 08/30/00 08/30/00 KWG2003588 
^,2,2-Tetrachloroethane ND U 0.50 1 08/30/00 08/30/00 KWG2003588 

I 

I 
I 

I 

I rinted 
lerged 

10/12/2000 15:17:56 Form lA - Organic 
Superset Reference: RR3119 
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I 
COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Results 

V 
Client: 
Project: 
Sample Matrix: 

Conestoga Rovers & Assoc. 
GM Truck Group Facility - RCRA Invest./7097 
Water 

Service Request: K2006327 
Date Collected: 08/17/2000 
Date Received: 08/18/2000 

Volatile Organic Compounds 

Sample Name: 
Lab Code: 

GW-7097-081700-TJ-001 
K2006327-001 

Units: ug/L 
Basis: NA 

%Rec 
Surrogate Name 

Control 
Limits Note 

D ibro mofluoromethane 
Toluene-d8 
4-Bromofluorobenzene 

102 
115 
109 

87-115 
83-116 
75-120 

Acceptable 
Acceptable 
Acceptable 

Printed 10/12/2000 15:17;56 
^^erged 

Form lA - Organic 
Superset Reference: RR3119 

00020 
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I 
COLUMBIA ANALYTICAL SERVICES, INC 

Analytical Results • ̂  
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Client: 
Project: 
Sample Matrix: 

Conestoga Rovers & Assoc. 
GM Truck Group Facility - RCRA Invest./7097 
Water 

Service Request: K2006327 
Date Collected: 08/17/2000 
Date Received: 08/18/2000 

Volatile Organic Compounds 

Sample Name: 
Lab Code: 

GW-7097-081700-TJ-002 
K20063 27-002 

Units: ug/L 
Basis: NA 

Extraction Method: EPA 5030B Level: Low 
Analysis Method: 8260B 

Dilution Date Date Extraction 
Analyte Name Result Q MRL Factor Extracted Analyzed Lot Note 

Chloromethane ND U 0.50 1 08/30/00 08/30/00 KWG2003588 

Vinvl Chloride ND U 0.50 1 08/30/00 08/30/00 KWG2003588 

Bromomethane ND U 0.50 1 08/30/00 08/30/00 KWG2003588 

Chloroethane ND U , 0.50 1 08/30/00 08/30/00 KWG2003588 

Acetone ND U 20 1 08/30/00 08/30/00 KWG2003588 
1,1-Dichloroethene ND U 0.50 1 08/30/00 08/30/00 KWG2003588 

Carbon Disulfide ND U 0.50 1 08/30/00 08/30/00 KWG2003588 
Methylene Chloride ND U 1.0 1 08/30/00 08/30/00 KWG2003588 

trans-1,2-Dichloroethene ND U 0.50 1 08/30/00 08/30/00 KWG2003588 

1,1-Dichloroethane ND U 0.50 1 08/30/00 08/30/00 KWG2003588 
2-Butanone (MEK) ND U 20 1 08/30/00 08/30/00 KWG2003588 

^s-1,2-Dichloroethene ND U 0.50 1 08/30/00 08/30/00 KWG2003588 

Bnloroform ND U 0.50 1 08/30/00 08/30/00 KWG2003588 
1,1,1 -Trichloroethane (TCA) ND U 0.50 1 08/30/00 08/30/00 KWG2003588 
Carbon Tetrachloride ND U 0.50 1 08/30/00 08/30/00 KWG2003588 

1,2-Dichloroethane (EDC) ND U 0.50 1 08/30/00 08/30/00 KWG2003588 
Benzene ND U 0.50 1 08/30/00 08/30/00 KWG2003588 
Trichloroethene (TCE) ND U 0.50 1 08/30/00 08/30/00 KWG2003588 

1,2-D ichloropropane ND U 0.50 1 08/30/00 08/30/00 KWG2003588 
Bromodichloromethane ND U 0.50 1 08/30/00 08/30/00 KWG2003588 
2-He.\anone ND U 20 1 08/30/00 08/30/00 KWG2003588 

cis-1,3-Dichloropropene ND U 0.50 1 08/30/00 08/30/00 KWG2003588 
Toluene ND U 0.50 1 08/30/00 08/30/00 KWG2003588 
trans-1,3 -D ichloropropene ND U 0.50 1 08/30/00 08/30/00 KWG2003588 

11,1,2-Trichloroethane ND U 0.50 1 08/30/00 08/30/00 KWG2003588 
4-Methyl-2-pentanone (MIBK) ND U 20 1 08/30/00 08/30/00 KWG2003588 
^Tetrachloroethene (PCE) ND U 0.50 1 08/30/00 08/30/00 KWG2003588 

Dibromochloromethane ND U 0.50 1 08/30/00 08/30/00 KWG2003588 
Clilorobenzene ND U 0.50 1 08/30/00 08/30/00 KWG2003588 
Ethvlbenzene 

t 
ND U 0.50 1 08/30/00 08/30/00 KWG2003588 

[m,p-Xylenes ND U 0.50 1 08/30/00 08/30/00 KWG2003588 
o-Xylene ND U 0.50 1 08/30/00 08/30/00 KWG2003588 
Styrene ND U 0.50 1 08/30/00 08/30/00 KWG2003588 • 

Bromofonn ND U 0.50 1 08/30/00 08/30/00 KWG2003588 
2,2 -T etrachloroethane ND U 0.50 1 08/30/00 08/30/00 KWG2003588 

r rinted 
terged 

10/12/2000 15:17:59 Form lA - Organic 
SuperSet Reference: RR3119 
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I 
COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Results 

B Sa 

Client; 
Project: 
Sample Matrix: 

Conestoga Rovers & Assoc. 
GM Truck Group Facility - RCRA Invest./7097 
Water 

Service Request: K2006327 
Date Coiiected: 08/17/2000 
Date Received: 08/18/2000 

Volatile Organic Compounds 

Sample Name: 
Lab Code: 

GW-7097-081700-TJ-002 
K2006327-002 

Units: ug/L 
Basis: NA 

%Rec 
Surrogate Name 

Control 
Limits Note 

Dibromofluoromethane 
Toluene-d8 
4-Bromofluorobenzene 

96 
114 
105 

87-115 
83-116 
75-120 

Acceptable 
Acceptable 
Acceptable 

i rinted 10/12/2000 15; 17:59 
erged 

Form lA - Organic 
Superset Reference: RR3119 

00022 
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1^, 
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I 
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Client: 
Project: 
Sample Matrix: 

COLUMBIA ANALYTICAL SERVICES, 

Analytical Results 

Conestoga Rovers & Assoc. 
GM Truck Group Facility - RCRA Invest./7097 
Water 

INC. 

Service Request: K2006327 
Date Collected: 08/17/2000 
Date Received: 08/18/2000 

Volatile Organic Compounds 

Sample Name: 
Lab Code; 

Extraction Method: 
Analysis Method: 

GW-7097-081700-TJ-003 
K2006327-003 

EPA 5030B 
8260B 

Dilution Date Date 

Units: ug/L 
Basis: NA 

Level: Low 

Extraction 
Analyte Name Result Q MRL Factor Extracted Analyzed Lot Note 

Chloromethane ND U 0.50 1 08/30/00 08/30/00 KWG2003588 

Vinvl Chloride 14 0.50 1 08/30/00 08/30/00 KWG2003588 

Bromomethane ND U 0.50 1 08/30/00 08/30/00 KWG2003588 

Chloroethane ND U , 0.50 1 08/30/00 08/30/00 KWG2003588 

Acetone ND U 20 1 08/30/00 08/30/00 KWG2003588 

1,1-Dichloroethene ND U 0.50 1 08/30/00 08/30/00 KWG2003588 

Carbon Disulfide ND U 0.50 1 08/30/00 08/30/00 KWG2003588 

Methylene Chloride ND U 1.0 1 08/30/00 08/30/00 KWG2003588 

trans-1,2-Dichloroethene ND U 0.50 1 08/30/00 08/30/00 KWG2003588 

1,1-Dichloroethane ND U 0.50 1 08/30/00 08/30/00 KWG2003588 

2-Butajaone (MEK) ND U 20 1 08/30/00 08/30/00 KWG2003588 

cis-l,2-Dichloroethene 1.0 0.50 1 08/30/00 08/30/00 KWG2003588 

Bloroform ND U 0.50 1 08/30/00 08/30/00 KWG2003588 
*,l-Trichloroethane (TCA) ND U 0.50 1 08/30/00 08/30/00 KWG2003588 
Carbon Tetrachloride ND U 0.50 1 08/30/00 08/30/00 KWG2003588 

1.2-Dichloroethane (EDC) ND U 0.50 1 08/30/00 08/30/00 KWG2003588 

Benzene 3.0 0.50 1 08/30/00 08/30/00 KWG2003588 
Trichloroethene (TCE) ND U 0.50 1 08/30/00 08/30/00 KWG2003588 

1,2-Dichloropropane ND U 0.50 1 08/30/00 08/30/00 KWG2003588 
' B romodichloromethane ND U 0.50 1 08/30/00 08/30/00 KWG2003588 
2-Hexanone ND U 20 1 08/30/00 08/30/00 KWG2003588 

[cis-1,3 -Dichloropropene ND U 0.50 1 08/30/00 08/30/00 KWG2003588 
'Toluene ND U 0.50 1 08/30/00 08/30/00 KWG2003588 
trans-1,3 -Dichloropropene ND U 0.50 1 08/30/00 08/30/00 KWG2003588 

|l, 1,2-Trichloroethane ND U 0.50 1 08/30/00 08/30/00 KWG2003588 
U-Methyl-l-pentanone (MIBK) ND U 20 1 08/30/00 08/30/00 KWG2003588 
Tetrachloroethene (PCE) ND U 0.50 1 08/30/00 08/30/00 KWG2003588 

pibromochloromethane ND U 0.50 1 08/30/00 08/30/00 KWG2003588 
fchlorobenzene ND U 0.50 1 08/30/00 08/30/00 KWG2003588 
Ethylbenzene ND U 0.50 1 08/30/00 08/30/00 KWG2003588 

lni,p-Xylenes ND U 0.50 1 08/30/00 08/30/00 KWG2003588 
b-Xylene ND U 0.50 1 08/30/00 08/30/00 KWG2003588 
Styrene ND U 0.50 1 08/30/00 08/30/00 KWG2003588 

Bromoform ND U 0.50 1 08/30/00 08/30/00 KWG2003588 
|.l,2,2-Tetrachloroethane ND U 0.50 1 08/30/00 08/30/00 KWG2003588 

I 

V.L' 

t 
P 

I 
Printed 
llerged 

10/12/2000 15:18:03 Form lA - Organic 
Superset Reference: RR3119 
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I 
COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Results • V 
Client: 
Project: 
Sample Matrix: 

Conestoga Rovers & Assoc. 
GM Truck Group Facility - RCRA Invest.y7097 
Water 

Service Request: K2006327 
Date Collected: 08/17/2000 
Date Received: 08/18/2000 

Volatile Organic Compounds 

Sample Name: 
Lab Code: 

GW-7097-08I700-TJ-003 
K2006327-003 

Units: ug/L 
Basis: NA 

%Rec 
Surrogate Name 

Control 
Limits Note 

Dibromofluoromethane 
Toluene-d8 
4-Bromofluorobenzene 

99 
110 
109 

87-115 
83-116 
75-120 

Acceptable 
Acceptable 
Acceptable 

I rinted 10/12/2000 15:18:03 
erged 

Form lA - Organic 
Superset Reference; RR3119 

00024 
Page 2 of 2 



I 
COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Results • 
I 
I 
I 
I 
I 
I 
I 

Client; 
Project: 
Sample Matrix: 

Conestoga Rovers & Assoc. 
GM Truck Group Facility - RCRA Invest./7097 
Water 

Service Request: K2006327 
Date Collected: 08/17/2000 
Date Received: 08/18/2000 

Volatile Organic Compounds 

Sample Name: 
Lab Code: 

Trip Blank 
K2006327-004 

Units: ug/L 
Basis: NA 

Extraction Method: EPA 5030B Level: Low 

Analysis Method: 8260B 

Dilution Date Date Extraction 
Analyte Name Result Q MRL Factor Extracted Analyzed Lot Note 

Chlorometlrane ND U 0.50 1 08/30/00 08/30/00 KWG2003588 

Vinyl Chloride ND U 0.50 1 08/30/00 08/30/00 KWG2003588 

Bromomethane ND U 0.50 1 08/30/00 08/30/00 KWG2003588 

Chloroethane ND u . 0.50 1 08/30/00 08/30/00 KWG2003588 

Acetone ND U 20 1 08/30/00 08/30/00 KWG2003588 

1,1-Dichloroethene ND U 0.50 1 08/30/00 08/30/00 KWG2003588 

Carbon Disulfide ND U 0.50 1 08/30/00 08/30/00 KWG2003588 

Methylene Chloride ND U 1.0 1 08/30/00 08/30/00 KWG2003588 

trans-1,2-Dichloroethene ND U 0.50 1 08/30/00 08/30/00 KWG2003588 

1,1-Dichloroethane ND U 0.50 1 08/30/00 08/30/00 KWG2003588 
2-Butanone (MEK) ND U 20 1 08/30/00 08/30/00 KWG2003588 

^s-l,2-Dichloroethene ND U 0.50 1 08/30/00 08/30/00 KWG2003588 

^loroform ND U 0.50 1 08/30/00 08/30/00 KWG2003588 
1,1,1 -Trichloroethane (TCA) ND U 0.50 1 08/30/00 08/30/00 KWG2003588 
Carbon Tetrachloride ND U 0.50 1 08/30/00 08/30/00 KWG2003588 

1,2-Dichloroethane (EDC) ND U 0.50 1 08/30/00 08/30/00 KWG2003588 
Benzene ND U 0.50 1 08/30/00 08/30/00 KWG2003588 
Trichloroethene (TCE) ND u 0.50 1 08/30/00 08/30/00 KWG2003588 

1,2-Dichloropropane ND u 0.50 1 08/30/00 08/30/00 KWG2003588 
Bromodichloromethane ND u 0.50 1 08/30/00 08/30/00 KWG2003588 
2-Hexanone ND u 20 1 08/30/00 08/30/00 KWG2003588 

|cis-l,3-Dichloropropene ND u 0.50 1 08/30/00 08/30/00 KWG2003588 
Toluene ND u 0.50 1 08/30/00 08/30/00 KWG2003588 
trans-1,3 -Dichloropropene ND u 0.50 1 08/30/00 08/30/00 KWG2003588 

1,1,2-Trichloroethane ND u 0.50 1 08/30/00 08/30/00 KWG2003588 
4-Methyl-2-pentanone (MDBK) ND u 20 1 08/30/00 08/30/00 KWG2003588 
Tetrachloroethene (PCE) ND u 0.50 1 08/30/00 08/30/00 KWG2003588 

iDibromochloromethane ND u 0.50 1 08/30/00 08/30/00 KWG2003588 
Chlorobenzene ND u 0.50 1 08/30/00 08/30/00 KWG2G03588 
Ethylbenzene ND u 0.50 1 08/30/00 08/30/00 KWG2003588 

lm,p-Xylenes ND u 0.50 1 08/30/00 08/30/00 KWG2003588 
'o-Xylene ND u 0.50 1 08/30/00 08/30/00 KWG2003588 
Styrene ND u 0.50 1 08/30/00 08/30/00 KWG2003588 

bromoform ND u 0.50 1 08/30/00 08/30/00 KWG2003588 
^,2,2-Tetrachioroethane ND u 0.50 1 08/30/00 08/30/00 KWG2003588 

I 
I 
I 
I 
I 
I 

r 
i rinted 

(erged 
10/12/2000 15:18:06 Form lA - Organic 

Superset Reference: RR3119 
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I 
COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Results • • Sa V 
Client: 
Project: 
Sample Matrix: 

Conestoga Rovers & Assoc. 
GM Truck Group Facility - RCRA Invest./7097 
Water 

Service Request: K2006327 
Date CoUected: 08/17/2000 
Date Received: 08/18/2000 

Volatile Organic Compounds 

Sample Name: 
Lab Code: 

Trip Blank 
K2006327-004 

Units: ug/L 
Basis: NA 

%Rec 
Surrogate Name 

Control 
Limits Note 

Dibromofluoromethane 
Toluene-d8 
4-Bromofluorobenzene 

98 
112 
108 

87-115 
83-116 
75-120 

Acceptable 
Acceptable 
Acceptable 

Printed 10/12/2000 15:18:06 
Herged 

Form lA - Organic 
Superset Reference: RR3119 

00026 
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I 
COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Results • V 
Client: 
Project: 
Sample Matrix: 

Conestoga Rovers & Assoc. 
GM Truck Group Facility - RCRA Invest./7097 
Water 

Service Request: K2006327 
Date Collected: NA 
Date Received: NA 

I 
I 
I 
I 
I 
I 
I 

Volatile Organic Compounds 

Sample Name: 
Lab Code: 

Method Blank 
KWG2003 588-5 

Extraction Method: EPA 5030B 
Analysis Method: 8260B 

Analvte Name Result Q MRL 

Units: ug/L 
Basis: NA 

Level: Low 

Dilution Date Date Extraction 
Factor Extracted Analyzed Lot Note 

Chloromethane 
Vinyl Chloride 
Bromomethane 

ND U 
ND U 
ND U 

0.50 
0.50 
0.50 

08/30/00 
08/30/00 
08/30/00 

08/30/00 
08/30/00 
08/30/00 

KWG2003588 
KWG2003588 
KWG2003588 

Chloroethane 
Acetone 
1,1-Dichloroethene 

ND U 
ND U 
ND U 

0.50 
20 

0.50 

08/30/00 
08/30/00 
08/30/00 

08/30/00 
08/30/00 
08/30/00 

KWG2003588 
KWG2003588 
KWG2003588 

Carbon Disulfide 
Methylene Chloride 
trans- 1,2-Dichloroethene 

ND U 
ND U 
ND U 

0.50 
1.0 

0.50 

08/30/00 
08/30/00 
08/30/00 

08/30/00 
08/30/00 
08/30/00 

KWG2003588 
KWG20G3588 
KWG2003588 

1,1-Dichloroethane 
2-Butanone (MEK) 

:-1,2-Dichloroethene 

I 

ND U 
ND U 
ND U 

0.50 
20 

0.50 

08/30/00 
08/30/00 
08/30/00 

08/30/00 
08/30/00 
08/30/00 

KWG2003588 
KWG2003588 
KWG2003588 

oroform 
1,1,1-Trichloroethane (TCA) 
Carbon Tetrachloride 

ND U 
ND U 
ND U 

0.50 
0.50 
0.50 

08/30/00 
08/30/00 
08/30/00 

08/30/00 
08/30/00 
08/30/00 

KWG2003588 
KWG2003588 
KWG2003588 

I 
1,2-DichIoroethane (EDC) 
Benzene 
Trichloroethene (TCE) 

ND U 
ND U 
ND U 

0.50 
0.50 
0.50 

08/30/00 
08/30/00 
08/30/00 

08/30/00 
08/30/00 
08/30/00 

KWG2003588 
KWG2003588 
KWG2003588 

1,2-Dichloropropane 
Bromodichloromethane 
-Hexanone 

ND U 
ND U 
ND U 

0.50 
0.50 
20 

08/30/00 
08/30/00 
08/30/00 

08/30/00 
08/30/00 
08/30/00 

KWG2003588 
KWG2003588 
KWG2003588 

pis-1,3 -Dichloropropene 
Toluene 

s-1,3 -Dichloropropene 

ND U 
ND U 
ND U 

0.50 
0.50 
0.50 

08/30/00 
08/30/00 
08/30/00 

08/30/00 
08/30/00 
08/30/00 

KWG2003588 
KWG2003588 
KWG2003588 

L1,2-Trichloroethane 
i-Methyl-2-pentanone (MIBK) 
Tetrachloroethene (PCE) 

ND U 
ND U 
ND U 

0.50 
20 

0.50 

08/30/00 
08/30/00 
08/30/00 

08/30/00 
08/30/00 
08/30/00 

KWG20G3588 
KWG2003588 
KWG2003588 

Dibromochioromethane 
rhlorobenzene 

Ethvlbenzene 

t,p-Xylenes 
Xylene 

Stvrene 

Bromoform 
^^2,2-Teirachloroethane 

i rimed 
erged 

10/12/2000 15; 18:09 

ND U 
ND U 
ND U 

0.50 
0.50 
0.50 

ND U 
ND U 
ND U 

0.50 
0.50 
0.50 

ND U 
ND U 

0.50 
0.50 

Form lA - Organic 

08/30/00 
08/30/00 
08/30/00 

08/30/00 
08/30/00 
08/30/00 

KWG2003588 
KWG2003588 
KWG2003588 

08/30/00 
08/30/00 
08/30/00 

08/30/00 
08/30/00 
08/30/00 

KWG2003588 
KWG2003588 
KWG2003588 

08/30/00 
08/30/00 

08/30/00 KWG2003588 
08/30/00 KWG2003588 

SuperSet Reference: RR3119 

00027 
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I 
COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Results 

V 
Client: 
Project: 
Sample Matrix: 

Conestoga Rovers & Assoc. 
GM Truck Group Facility - RCRA Invest./7097 
Water 

Service Request: K2006327 
Date Collected: NA 
Date Received: NA 

Volatile Organic Compounds 

Sample Name: 
Lab Code: 

Method Blank 
KWG2003588-5 

%Rec 

Units: ug/L 
Basis: NA 

Surrogate Name 
Control 
Limits Note 

Dibromofluoromethane 
Toluene-d8 
4-Bromofluorobenzene 

95 
113 
110 

87-115 
83-116 
75-120 

Acceptable 
Acceptable 
Acceptable 

i'rinted 10/12/2000 15:18:09 
Uerged 

Form lA - Organic 
S uperSet Reference: RR3119 

00028 
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I 
COLUMBIA ANALYTICAL SERVICES, INC. 

Client: 
Project: 

Conestoga Rovers & Assoc. 
GM Truck Group Facility - RCRA Invest./7097 

Service Request: K2006327 

V Cover Page - Organic Analysis Data Package 
Semi-Volatile Organic Compounds by GC/MS 

Sample Name 

GW-7097-081700-TJ-001 
GW-7097-081700.TJ-002 
GW-7097-08I700-TJ-003 

Lab Code 

K2006327-00I 
K2006327-002 
K2006327-003 

Date 
Collected 

08/17/2000 
08/17/2000 
08/17/2000 

Date 
Received 

08/18/2000 
08/18/2000 
08/18/2000 

tertify that this data package is in compliance with the terms and conditions of the contract, both technically and for completeness, for other 
in the conditions detailed in the case narrative. Release of the data contained in this hardcopy data package and in the computer-readable data 

submitted on floppy diskette has been authorized by the Laboratory Manager or the Manager's designee, as verified by the following signature. 
rA 

•gnat 

I 

Name: rWol 
OCT 0 9 2000 

Title: K 

Cover Page - Organic 
Superset Reference: RR2951 

Page 1 of 1 

nno29 



I 
COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Results 

Client: 
^Project: 
Bsample Matrix: 

Conestoga Rovers & Assoc. 
GM Truck Group Facility - RCRA Invest./7097 
Water 

I 
k 
t 

Service Request: 
Date Collected: 
Date Received: 

Date Extracted: 
Date Analyzed: 

K2006327 
08/17/2000 
08/18/2000 
08/24/2000 
09/15/2000 

ample Name: 
ab Code: 
lie ID: 
strument ED: 

Extraction Method: 
^^^alysis Method: 

Sample Amount: 
Solids: 

ftilution Factor: 

Semi-Volatile Organic Compounds by GC/MS 

GW-7097-081700-TJ-001 
K2006327-001 
J:\MS08\DATA\091400\0914F019.D 
MS08 

EPA 3520C 
8270C 

1,040.00 ml 
NA 
1 

:AS No. 

P2-75-9 
62-53-3 
111-44-4 

Analyte Name Result Q MRL 

Units: ug/L 
Basis: NA 
Level: Low 

Extraction Lot: KWG2003485 
Calibration ED: CAL408 

Column: 

Note 

f 
N -Nitrosodimethy lamine 
Aniline 
Bis(2-chloroethyl) Ether 

24 U 
24 U 
9.6 U 

24 
24 
9.6 

08-95-2 Phenol 
95-57-8 2-Chlorophenol 

,-73-1 1,3-Dichlorobenzene 

9.6 u 
9.6 U 
9.6 U 

9.6 
9.6 
9.6 

6-7 
95-50-1 

1-51-6 i 
1,4-Dichlorobenzene 
1,2-Dichloroben2ene 
Benzyl alcohol 

9.6 U 
9.6 U 
9.6 U 

9.6 
9.6 
9.6 

8-60-1 
95-48-7 
i7-72-l 

Bis(2-chloroisopropyl) Ether 
2-Methylphenol 
Hexachloroethane 

9.6 U 
9.6 U 
9.6 U 

9.6 
9.6 
9,6 

11-64-7 
:ASID30030 
8-95-3 

N-Nitrosodi-n-propylamine 
3- and 4-Methylphenol Coelution 
Nitrobenzene 

9.6 U 
9.6 U 
9.6 U 

9.6 
9.6 
9.6 

Isophorone 
2-Nitrophenol 
2,4-Diraethylphenol 

9.6 U 
9.6 U 
9.6 U 

9.6 
9.6 
9.6 

bis(2-Chloroethoxy)methane 
2,4-Dichlorophenol 
Benzoic acid 

9.6 U 
9.6 U 
24 U 

9.6 
9.6 
24 

p-82-1 
1-20-3 

106-47-8 

1,2,4-Trichlorobenzene 
Naphthalene 
4-Chloroaniline 

9.6 U 
9.6 U 
9.6 U 

9.6 
9.6 
9.6 

Hexachlorobutadiene 
4-Chloro-3-methylphenol 
2-Methylnaphthalene 

9.6 U 
9.6 U 
9.6 U 

9.6 
9.6 
9.6 

Hexachlorocyclopentadiene 
2,4,6-Trichlorophenol 
2,4,5-Trichlorophenol 

9.6 U 
9.6 U 
9.6 U 

9.6 
9,6 
9.6 

tinted 10/06/2000 15:44:27 
I Merged 

Form lA - Organic 
Superset Reference: RR2951 

00030 
Page 1 of 3 



I 
COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Results 

Client: 
—Project: 
JSample Matrix: 

Conestoga Rovers & Assoc. 
GM Truck Group Facility - RCRA Invest./7097 
Water 

I 
k 
Jill 
WIS 

Exl 

Service Request: BC2006327 
Date Collected: 08/17/2000 
Date Received: 08/18/2000 

Date Extracted: 08/24/2000 
Date Analyzed: 09/15/2000 

Semi-Volatile Organic Compounds by GC/MS 

ample Name: 
,ab Code: 
ile ID: 
strument ID: 

"Extraction Method: 
lalysis Method: 

Sample Amount: 

IP/o Solids: 
Dilution Factor: 

GW-7097-081700-TJ-001 
K2006327-001 
J:\MS08\DATA\091400\0914F019.D 
MS08 

EPA 3520C 
8270C 

1,040.00 ml 
NA 
1 

No. Analyte Name 

I 

Result Q MRL 

Units: ug/L 
Basis: NA 
Level: Low 

Extraction Lot: KWG2003485 
Calibration ID: CAL408 

Column: 

Note • 
11-58-7 2-Chloronaphthalene 9.6 U 9.6 
88-74-4 2-Nitroaniline 24 U 24 
|08-96-8 Acenaphthylene 9.6 U 9.6 

31-11-3 
606-20-2 

2-9 

Dimethyl Phthalate 
2,6-Dinitrotoluene 
Acenaphthene 

9.6 U 
9.6 U 
9.6 U 

9.6 
9.6 
9.6 

D9-2 
51-28-5 

132-64-9 
00-02-7 

121-14-2 

f 6-73-7 
005-72-7 

84-66-2 

100-01-6 
34-52-1 

86-30-6 
01-55-3 

3-Nitroaniline 
2,4-Dinitrophenol 
Dibenzofiiran 

24 U 
24 U 

9.6 U 

24 
24 
9.6 

4-Nitrophenol 
2,4-Dinitrotoluene 
Fluorene 

24 U 
9.6 U 
9.6 U 

24 
9.6 
9.6 

4-ChIorophenyl Phenyl Ether 
Diethyl Phthalate 
4-Nitroaniline 

9.6 U 
9.6 U 
24 U 

9.6 
9.6 
24 

Jl 8-74-1 
87-86-5 

I5-01-8 
27177 

84-74-2 
J06-44-0 

(29-00-0 
85-68-7 

1-94-1 

2-Methyl-4,6-<linitrophenol 

N-Nitrosodiphenylamine 
4-Bromophenyl Phenyl Ether 

Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 

24 U 
9.6 U 
9.6 U 

24 
9.6 
9.6 

9.6 U 
24 U 

9.6 U 

9.6 
24 
9.6 

Anthracene 
Di-n-butyl Phthalate 
Fluoranthene 

9.6 U 
9.6 U 
9.6 U 

9.6 
9.6 
9.6 

I 
Pyrene 
Butyl Benzyl Phthalate 
3,3'-Dichlorobenzidine 

9.6 U 
9.6 U 
24 U 

9.6 
9.6 
24 

J6-55-3 

j|p01-9 
Benz(a)anthracene 
Chrysene 

I tinted 10/06/2000 15:44:27 
ot Merged 

9.6 U 
9.6 U 

9.6 
9.6 

Form lA - Organic 
SuperSet Reference; RR2951 

00031 
Page 2 of 3 



I 
COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Results 

Client: 
project: 
H^ple Matrix: 

Conestoga Rovers & Assoc. 
GM Truck Group Facility - RCRA Invest./7097 
Water 

I 

Service Request: 
Date Collected: 
Date Received: 

Date Extracted: 
Date Analyzed: 

K2006327 
08/17/2000 
08/18/2000 
08/24/2000 
09/15/2000 

^ample Name: 
Lab Code: 

Jile ED: 
Instrument ID: 

Extraction Method: 
l^nalysis Method: 

Sample Amount: 
ll^o Solids: 
Kilution Factor: 

Semi-Volatile Organic Compounds by GC/MS 

GW-7097-081700-TJ-001 
K2006327-001 
J:\MS08\DATA\091400\0914F019.D 
MS08 

EPA 3520C 
8270C 

1,040.00 ml 
NA 
1 

Units: ug/L 
Basis: NA 
Level: Low 

Extraction Lot: KWG2003485 
Calibration ED: CAL408 

Column: 

PAS No. Analyte Name Result Q MRL Note 

117-81-7 Bis(2-ethyLhexyI) Phthalate 9.6 U 9.6 

117-84-0 Di-n-octyl Phthalate 9.6 U 9.6 
|05-99-2 Benzo(b)fluoranthene 9.6 U 9.6 
I07-O8-9 Benzo(k)fluoranthene 9.6 U 9.6 

50-32-8 Benzo(a)pyrene 9.6 U 9.6 
1^39-5 Indeno( 1,2,3-cd)pyrene 9.6 U 9.6 
IWo-3 Dibenz(a,h)anthracene 9.6 U 9.6 

I 
I 
I 
I 
I 
I 
I 

191-24-2 Benzo(g,h,i)perylene 

See Case Narrative 

9.6 U 9.6 

Surrogate Name %Rec 
Control 
Limits Note 

78 19-107 Acceptable 
67 32-115 Acceptable 
140 42-117 Outside Control Limits 
82 33-120 Acceptable 
92 30-121 Acceptable 
86 39-120 Acceptable 

2-Fluorophenol 
Phenol-d6 
Nitrobenzene-d5 
2-FluorobiphenyI 
2,4,6-T ribromophenol 
Terphenyl-dl4 

r 
f rinted 10/06/2000 15:44:27 

ot Merged 
Form lA - Organic 

Superset Reference: RR2951 

00032 
Page 3 of 3 



I 
COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Results 

Client: 
project: 
^^nple Matrix: 

Conestoga Rovers & Assoc. 
GM Truck Group Facility - RCRA Invest./7097 
Water 

I 
I. 

Service Request: 
Date Collected: 
Date Received: 

Date Extracted: 
Date Analyzed: 

K2006327 
08/17/2000 
08/18/2000 
09/26/2000 
09/29/2000 

Semi-Volatile Organic Compounds by GC/MS 

Sample Name: 
Lab Code: 

Wile ID: 
Instrument ID: 

Extraction Method: 
H^nalysis Method: 

Sample Amount: 

B'/o Solids: 
dilution Factor: 

GW-7097-081700-TJ-00IRX 
K2006327-001 
J:\MS08\DATA\092800\0928F019.D 
MS08 

EPA 35 IOC 
8270C 

980.00 ml 
NA 
1 

Units: ug/L 
Basis: NA 
Level: Low 

Extraction Lot: KWG2004257 
Calibration ID: CAL425 

Column: 

I 
6 

I 

AS No. Analyte Name Result Q MRL Note 

2-75-9 N-Nitrosodimethylamine 
62-53-3 Aniline 
11 -44-4 Bis(2-chloroethyl) Ether 

26 U 
26 U 
10 U 

26 
26 
10 

08-95-2 Phenol 
95-57-8 2-Chlorophenol 

73-1 1,3-Dichlorobenzene It 
10 U 
10 u 
10 u 

10 
10 
10 

5-46-7 
95-50-1 , 

KOO-51-6 
C 

1,4-Diclilorobenzene 
1,2-Dichlorobenzene 
Benzyl alcohol 

10 U 
10 U 
10 U 

10 
10 
10 

I 
08-60-1 Bis(2-chloroisopropyl) Ether 

95-48-7 2-Methylphenol 
7-72-1 Hexachloroethane 

10 U 
10 U 
10 U 

10 
10 
10 

i 
21-64-7 N-Nitrosodi-n-propylamine 

CASID30030 3- and 4-MethyIphenol Coelution 
8-95-3 Nitrobenzene 

10 U 
10 U 
10 U 

10 
10 
10 

8-59-1 Isophorone 
88-75-5 2-Nitrophenol 
1105-67-9 2,4-Dimethylphenol 

10 U 
10 U 
10 U 

10 
10 
10 

i 
ll 11-91-1 bis(2-Chloroethoxy)methane 

120-83-2 2,4-Dichlorophenol 
5-85-0 Benzoic acid 

10 U 
10 U 
26 U 

10 
10 
26 

I 
1120-82-1 1,2,4-Trichlorobenzene 
91-20-3 Naphthalene 
106-47-8 4-Chloroaniline 

10 U 
10 U 
10 U 

10 
10 
10 

1 
7-68-3 Hexachlorobutadiene 

59-50-7 4-Chloro-3-methylphenol 
1-57-6 2-Methylnaphthalene 

10 U 
10 U 
10 U 

10 
10 
10 

7-47-4 He.xachlorocyclopentadiene 
6-2 2,4,6-Trichlorophenol 

'95-4 2,4,5-Trichlorophenol 

10 U 
10 U 
10 U 

10 
10 
10 

f Tinted 10/06/2000 15:44:31 
ot Merged 

Form lA - Organic 
Superset Reference; RR2951 

00033 
Page 1 of 3 



I 
Client: 

•reject: 
B^ple Matrix: 

I 

COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Results 

Conestoga Rovers & Assoc. 
GM Truck Group Facility - RCRA Invest./7097 
Water 

lample Name: 
Lab Code: 

f ie ID: 
strument ID: 

Extraction Method: 
l^alysis Method: 

Sample Amount: 
1^ Solids: 
Bilution Factor: 

Semi-Volatile Organic Compounds by GC/MS 

GW-7097-081700-TJ-00IRX 
K2006327-001 
J:\MS08\DATA\092800\0928F019.D 
MS08 

EPA 3 5 IOC 
8270C 

980.00 ml 
NA 
1 

Service Request: 
Date Collected: 
Date Received: 

Date Extracted: 
Date Analyzed: 

K2006327 
08/17/2000 
08/18/2000 
09/26/2000 
09/29/2000 

Units: ug/L 
Basis: NA 
Level: Low 

Extraction Lot: KWG2004257 
Calibration ID: CAL425 

Column: 

I 
I 

Analyte Name Result Q MRL Note 

1-58-7 2-Chloronaphthalene 
8-74-4 2-Nitroaniline 
!08-96-8 Acenaphthylene 

10 U 
26 U 
10 U 

10 
26 
10 

31-11-3 Dimethyl Phthalate 
606-20-2 2,6-Dinitrotoluene 

-9 Acenaphthene 

5 

I 

10 U 
10 u 
10 u 

10 
10 
10 

'09-2 
51-28-5 
32-64-9 

3-Nitroaniline 
2,4-Dinitrophenol 
Dibenzofiiran 

26 U 
26 U 
10 U 

26 
26 
10 

00-02-7 
121-14-2 

>6-73-7 

^05-72-3 
84-66-2 

100-01-6 
34-52-1 

86-30-6 

r" 

4-Nitrophenol 
2,4-DinitrotoIuene 
Fluorene 

26 U 
10 U 
10 U 

26 
10 
10 

4-Chlorophenyl Phenyl Ether 

Diethyl Phthalate 
4-Nitroaniline 

10 U 
10 U 
26 U 

10 
10 
26 

2-Methyl-4,6-<!initrophenol 
N-Nitrosodiphenylamine 
4-BromophenyI Phenyl Ether 

26 U 
10 U 
10 U 

26 
10 
10 

I 
18-74-1 Hexachlorobenzene 

87-86-5 Pentachlorophenol 
5-01-8 Phenanthrene 

10 U 
26 U 
10 U 

10 
26 
10 

20-12-7 Anthracene 
84-74-2 Di-n-butyl Phthalate 

06-44-0 Fluoranthene I >29-00-0 
85-68-7 
n-94-1 

10 U 
10 U 
10 U 

10 
10 
10 

i 
Pyrene 
Butyl Benzyl Phthalate 
3,3 '-Dichlorobenzidine 

10 U 
10 U 
26 U 

10 
10 
26 

_p6-55-3 
^>01-9 

r 
f 

Benz(a)anthracene 
Chrysene 

tinted 10/06/2000 15:44:31 
ot Merged 

10 u 
10 u 

10 
10 

Form lA - Organic 
Superset Reference; RR2951 

00034 
Page 2 of 3 



I 
COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Results 

Client: 
project: 
Rample Matrix: 

Conestoga Rovers & Assoc. 
GM Truck Group Facility - RCRA Invest./7097 
Water 

Service Request: 
Date Collected: 
Date Received: 

Date Extracted: 
Date Analyzed: 

K2006327 
08/17/2000 
08/18/2000 
09/26/2000 
09/29/2000 

t 
Jf"' 
r 

iample Name: 
Lab Code: 
File ID: 
QStrument ID: 

Extraction Method: 
l^alysis Method: 

Sample Amount: 

f > Solids: 
ilution Factor: 

Semi-Volatile Organic Compounds by GC/MS 

GW-7097-081700-TJ-00IRX 
K2006327-001 
J:\MS08\DATA\092800\0928F019.D 
MS08 

EPA 35IOC 
8270C 

980.00 ml 
NA 
1 

Units: ug/L 
Basis: NA 
Level: Low 

Extraction Lot: KWG2004257 
Calibration ID: CAL425 

Column: 

t AS No. Analyte Name Result Q MRL Note 

17-81-7 Bis(2-ethylhexyl) Phthalate 10 U 10 

117-84-0 

105-99-2 
07-08-9 

Di-n-octyl Phthalate 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 

10 U 
10 U 
10 U 

10 
10 
10 

50-32-8 Benzo(a)pyrene 
S-39-5 lndeno(l,2,3-cd)pyrene 
ro-3 Dibenz(a,h)anthracene 

10 U 
10 U 
10 U 

10 
10 
10 

I 
I 

191-24-2 Benzo(g,h,i)perylene 

See Case Narrative 

10 U 10 

Surrogate Name %Rec 
Control 
Limits Note 

44 19-107 Acceptable 
35 32-115 Acceptable 
85 42-117 Acceptable 
84 33-120 Acceptable 
95 30-121 Acceptable 
65 39-120 Acceptable 

2-Fluorophenol 

IPhenoI-d6 
Nitrobeiizene-d5 
2 -Fluorobiphenyl 

12,4,6-TribromophenoI 
Terphenyl-dl4 

I 
I 
I 
f 
f rinted 10/06/2000 15:44:31 

lot Merged 
Form lA - Organic 

Superset Reference: RR2951 

00035 
Page 3 of 3 



I 
COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Results 

Client: 
Project: 
K^ple Matrix: 

Conestoga Rovers & Assoc. 
GM Truck Group Facility - RCRA Invest./7097 
Water 

I 
I 

L. 

$ 

Service Request: 
Date Collected: 
Date Received: 

Date Extracted: 
Date Analyzed: 

K2006327 
08/17/2000 
08/18/2000 
08/24/2000 
09/15/2000 

Semi-Volatile Organic Compounds by GC/MS 

ample Name: 
Lab Code: 

ile ID: 
stniment ID: 

Extraction Method: 
•—Analysis Method: 

Sample Amount: 
% Solids: 

ilution Factor: 

|j|Ana 

Si 

i 
1 

6 

t 

GW-7097-081700-TJ-002 
K20063 27-002 
J:\MS08\DATA\091400\0914F020.D 
MS08 

EPA 3520C 
8270C 

1,050.00 ml 
NA 
1 

!AS No. Analyte Name Result Q MRL 

Units: ug/L 
Basis: NA 
Level: Low 

Extraction Lot: 
Calibration ID: 

Column: 

KWG2003485 
CAL408 

Note 

2-75-9 N-Nitrosodimethylamine 
62-53-3 Aniline 
|l 11-44-4 Bis(2-chloroethyI) Ether 

24 U 
24 U 

9.5 U 

24 
24 
9.5 

08-95-2 Phenol 
95-57-8 2-Chlorophenol 

-73-1 1,3-Dichlorobenzene II 
9.5 U 
9.5 U 
9.5 U 

9.5 
9.5 
9.5 

i 
-46-7 1,4-Dichlorobenzene 

95-50-1 1,2-Dichlorobenzene 
00-51 -6 Benzyl alcohol 

9.5 U 
9.5 U 
9.5 U 

9.5 
9.5 
9.5 

1 
08-60-1 Bis(2-chloroisopropyI) Ether 

95-48-7 2-Methylphenol 
7-72-1 Hexachloroethane 

9.5 U 
9.5 U 
9.5 U 

9.5 
9.5 
9.5 

i 
8 

t 

21-64-7 N-Nitrosodi-n-propylamine 
CASID30030 3- and 4-MethylphenoI Coelution 
'8-95-3 Nitrobenzene 

9.5 U 
9.5 U 
9.5 U 

9.5 
9.5 
9.5 

8-59-1 Isophorone 
88-75-5 2-Nitrophenol 

05-67-9 2,4-DimethyIphenol 

9.5 
9.5 
9.5 

U 
U 
U 

9.5 
9.5 
9.5 

|111 -91 -1 bis(2-Chloroethoxy)methane 
120-83-2 2,4-Dichlorophenol 
5-85-0 Benzoic acid 

20-82-1 
91-20-3 

,106-47-8 

9.5 U 
9.5 U 
24 U 

9.5 
9.5 
24 

E 

i 

1,2,4-T richlorobenzene 
Naphthalene 
4-Chloroaniline 

9.5 
9.5 
9.5 

U 
u 
u 

9.5 
9.5 
9.5 

17-68-3 Hexachlorobutadiene 
59-50-7 4-Chloro-3-methylphenoI 
1-57-6 2-Methylnaphthalene 

9.5 U 
9.5 U 
9,5 U 

9.5 
9.5 
9.5 

f 
7-47-4 Hexachlorocyclcpentadiene 

6-2 2,4,6-Trichlorophenol 
95-4 2,4,5-Trichlorophenol 

9.5 U 
9.5 U 
9.5 U 

9.5 
9.5 
9.5 

f rinted 10/06/2000 15:44:36 
ot Merged 

Form lA - Organic 
Superset Reference: RR2951 

00036 
Page 1 of 3 



I 
COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Results 

Client: 
project: 
j^^ple Matrix; 

Conestoga Rovers & Assoc. 
GM Truck Group Facility - RCRA Invest./7097 
Water 

I 

Service Request: 
Date Collected: 
Date Received: 

Date Extracted: 
Date Analyzed: 

K2006327 
08/17/2000 
08/18/2000 
08/24/2000 
09/15/2000 

I VBample Name: 
Lab Code: 

f ile ID: 
istrument ED; 

Extraction Method: 
P^alysis Method: 

Sample Amount: 

>'/o Solids: 
)ilution Factor: 

Semi-Volatile Organic Compounds by GC/MS 

I 
i 

GW-7097-081700-TJ-002 
K2006327-002 
J:\MS08\DATA\091400\0914F020.D 
MS08 

EPA 3520C 
8270C 

1,050.00 ml 
NA 
1 

AS No. AnaJyte Name Result Q MRL 

Units: ug/L 
Basis: NA 
Level: Low 

Extraction Lot: KWG2003485 
Calibration ED: CAL408 

Column: 

Note 

91-58-7 2-Chloronaphthalene 9.5 U 9.5 
^8-74-4 2-Nitroaniline 24 u 24 
p08-96-8 Acenaphthylene 9.5 u 9.5 

131-11-3 
506-20-2 

32-9 
^06-: 

^9-OS 

8 

I 

Dimethyl Phthalate 
2,6-Dinitrotoluene 
Acenaphthene 

9.5 U 
9.5 U 
9.5 U 

9.5 
9.5 
9.5 

5-09-2 
51-28-5 
132-64-9 

3-Nitroaniline 
2,4-Dinitrophenol 
Dibenzofuran 

24 U 
24 U 

9.5 U 

24 
24 
9.5 

100-02-7 
,121-14-2 
.6-13-1 

4-Nitrophenol 
2,4-Dinitrotoluene 
Fluorene 

24 U 
9.5 U 
9.5 U 

24 
9.5 
9.5 

005-72-3 4-Chlorophenyl Phenyl Ether 
84-66-2 Diethyl Phthalate 

00-01-6 4-Nitroaniline 

9.5 U 
9.5 U 
24 U 

9.5 
9.5 
24 

34-52-1 2-Methyl-4,6-dinitrophenol 
86-30-6 N-Nitrosodiphenylamine 
ll01-55-3 4-Bromophenyl Phenyl Ether 

24 U 
9.5 U 
9.5 U 

24 
9.5 
9.5 

1 
'118-74-1 Hexachlorobenzene 
87-86-5 Pentachlorophenol 

5-01-8 Phenanthrene 

9.5 U 
24 U 

9.5 U 

9.5 
24 
9.5 

i •l: 

'120-12-7 Anthracene 
84-74-2 Di-n-butyl Phthalate 
06-44-0 Fluoranthene 

9.5 U 
9.5 U 
9.5 U 

9.5 
9.5 
9.5 

*129-00-0 
85-68-7 

•91-94-1 

Pyrene 
Butyl Benzyl Phthalate 
3,3 '-Dichlorobenzidine 

9.5 U 
9.5 U 
24 U 

9.5 
9.5 
24 

L6-55-3 
-01-9 

Benz(a)anthracene 
Chiysene 

i 'rinted 10/06/2000 
ot .Vterged 

15:44:36 

9.5 U 
9.5 U 

9.5 
9.5 

Form lA - Organic 
Superset Reference: RR2931 

00037 
Page 2 of 3 



I 
COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Results 

Client: 
Uproject: 

Conestoga Rovers & Assoc. 
GM Truck Group Facility - RCRA Invest./7097 
Water 

I 

Service Request: 
Date Collected: 
Date Received: 

Date Extracted: 
Date Analyzed: 

K2006327 
08/17/2000 
08/18/2000 
08/24/2000 
09/15/2000 

l^ample Name: 
Lab Code: 

^ile ID: 
instrument ID: 

Extraction Method: 
lalysis Method: 

Semi-Volatile Organic Compounds by GC/MS 

Si 

i 

Sample Amount: 
f/o Solids: 
)ilution Factor: 

GW-7097-081700-TJ-002 
K2006327-002 
J:\MS08\DATA\091400\0914F020.D 
MS08 

EPA 3520C 
8270C 

1,050.00 ml 
NA 
1 

Units: ug/L 
Basis: NA 
Level: Low 

Extraction Lot: KWG2003485 
Calibration ID: CAL408 

Column: 

:ASNO. Analyte Name Result Q MRL Note 

117-81-7 Bis(2-ethylhexyl) Phthalate 9.5 U 9.5 

117-84-0 Di-n-octyl Phthalate 9.5 U 9.5 
l05-99-2 Benzo(b)f[uoranthene 9.5 U 9.5 
l07-08-9 Benzo(k)fluoranthene 9.5 U 9.5 

50-32-8 Benzo(a)pyrene 9.5 U 9.5 
1^-39-5 lndeno(l,2,3-cd)pyrene 9.5 U 9.5 
tmo-3 Dibenz(a,h)anthracene 9.5 U 9.5 

191-24-2 Benzo(g,h,i)peiylene 

' See Case Narrative 1 
I 
I 
t 
I 
I 
I 
f 
tf 

9.5 U 9.5 

Surrogate Name %Rec 
Control 
Limits Note 

54 19-107 Acceptable 
57 32-115 Acceptable 
127 42-117 Outside Control Limits 
77 33-120 Acceptable 
82 30-121 Acceptable 
82 39-120 Acceptable 

2-Fluorophenol 
Phenol-d6 
Nitrobenzene-d5 
2-Fluorobiphenyl 
2,4,6-Tribromophenol 
Terphenyl-dl4 

rinted 10/06/2000 15:44:36 
ot Merged 

Form lA - Organic 
Superset Reference: RR29J1 

00038 
Page 3 of 3 



I 
Client: 
'roject: 
l^ple Matrix: 

||roj« 

•^1 

I 

COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Results 

Conestoga Rovers & Assoc. 
GM Truck Group Facility - RCRA Invest./7097 
Water 

IPample Name: 
Lab Code: 

^ile ID: 
nstniment ID: 

Extraction Method: 
mjunalysis Method: 

Sample Amount: 

10 Solids: 
ilution Factor; 

Semi-Volatile Organic Compounds hy GC/MS 

GW-7097-081700-TJ-002RX 
K2006327-002 
J:\MS08\DATA\092800\0928F020.D 
MS08 

EPA 35IOC 
8270C 

970.00 ml 
NA 
1 

Service Request: 
Date Collected: 
Date Received: 

Date Extracted: 
Date Analyzed: 

K2006327 
08/17/2000 
08/18/2000 
09/26/2000 
09/29/2000 

Units: ug/L 
Basis: NA 
Level: Low 

Extraction Lot: KWG2004257 
Calibration ED: CAL425 

Column: 

1 AS No. Analyte Name Result Q MRL Note 

I 
i2-75-9 N-Nitrosodimethylamine 

62-53-3 Aniline 
11-44-4 Bis(2-chloroethyl) Ether 

26 U 
26 U 
10 U 

26 
26 
10 

108-95-2 
95-57-8 

,|^7M 

95-50-1 
00-51-6 

Phenol 
2-Chlorophenol 
1,3-Dichlorobenzene 

10 U 
10 U 
10 U 

10 
10 
10 

I 
9 

i 
c 

f 
8 

1 

1,4-Dichlorobenzene 
1,2-Dichlofobenzene 
Benzyl alcohol 

10 U 
10 U 
10 U 

10 
10 
10 

08-60-1 Bis(2-chloroisopropyl) Ether 
95-48-7 2-Methylphenol 
7-72-1 Hexachloroethane 

10 U 
10 U 
10 U 

10 
10 
10 

21-64-7 N-Nitrosodi-n-propylamine 
CASID30030 3- and 4-Methylphenol Coelution 
8-95-3 Nitrobenzene 

10 U 
10 U 
10 U 

10 
10 
10 

8-59-1 Isophorone 
88-75-5 2-Nitrophenol 

05-67-9 2,4-Dimethylphenol 

10 U 
10 U 
10 U 

10 
10 
10 

11-91-1 bis(2-Chloroethoxy)methane 

120-83-2 2,4-Dichlorophenol 
5-85-0 Benzoic acid 

10 U 
10 U 
26 U 

10 
10 
26 

•20-82-1 
91-20-3 
106-47-8 

1,2,4-Trichlorobenzene 
Naphthalene 
4-Chloroaniline 

10 U 
10 U 
10 U 

10 
10 
10 

Hexachlorobutadiene 
4-Chloro-3 -methylphenol 
2-Methylnaphthalene 

10 U 
10 U 
10 U 

10 
10 
10 

Hexachlorocyclopentadiene 
2,4,6-Trichlorophenol 
2,4,5-Trichlorophenol 

Printed 10/06/2000 15:44:41 
[Jot Merged 

10 u 
10 u 
10 u 

10 
10 
10 

Form lA - Organic 
Superset Reference: RR2951 

00039 
Page 1 of 3 



I 
COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Results 

Client: 
igProject: 

ample Matrix: 

Conestoga Rovers & Assoc. 
GM Truck Group Facility - RCRA Invest./7097 
Water 

I 

Service Request: 
Date Collected: 
Date Received: 

Date Extracted: 
Date Analyzed: 

K2006327 
08/17/2000 
08/18/2000 
09/26/2000 
09/29/2000 

I 
f 

Semi-Volatile Organic Compounds by GC/MS 

ample Name: 
Lab Code: 

ile ID: 
istniment ID: 

Extraction Method: 
alysis Method: 

Sample Amount: 
1% Solids: 

ilution Factor: 

r 
Ss 

1 
8 

I 

GW-7097-081700-TJ-002RX 
K2006327-002 
J:\MS08\DATA\092800\0928F020.D 
MS08 

EPA 35 IOC 
8270C 

970.00 ml 
NA 
1 

AS No. Analyte Name Result Q MRL 

Units: ug/L 
Basis: NA 
Level: Low 

Extraction Lot: KWG2004257 
Calibration ID: CAL425 

Column: 

Note 

1-58-7 2-Cliloronaphthalene 
88-74-4 2-Nitroaniline 
:08-96-8 Acenaphthylene 

10 U 
26 U 
10 U 

10 
26 
10 

131-11-3 
606-20-2 

51-28-5 

K32-64-9 
00-02-7 

.121-14-2 »6-73-7 
005-72^ 

84-66-2 

KOO-01-6 
3 

Dimethyl Phthalate 
2,6-Dinitrotoluene 
Acenaphthene 

10 U 
10 U 
10 U 

10 
10 
10 

3-Nitroaniline 
2,4-Dinitrophenol 
Dibenzofuran 

26 U 
26 U 
10 U 

26 
26 
10 

4-Nitrophenol 
2,4-Dinitrotoluene 
Fluorene 

26 U 
10 U 
10 U 

26 
10 
10 

4-Chlorophenyl Phenyl Ether 
Diethyl Phthalate 
4-Nitroaniline 

10 U 
10 U 
26 U 

10 
10 
26 

t 
34-52-1 2-Methyl-4,6-dinitrophenoI 

86-30-6 N-Nitrosodiphenylamine 
01-55-3 4-Bromophenyl Phenyl Ether 

26 U 
10 U 
10 U 

26 
10 
10 

118-74-1 
87-86-5 

f 5-01-8 
2 

Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 

10 U 
26 U 
10 U 

10 
26 
10 

20-12-7 Anthracene 
84-74-2 Di-n-butyl Phthalate 

06-44-0 Fluoranthene 

29-00-0 
85-68-7 

1-94-1 

10 U 
10 U 
10 U 

10 
10 
10 

i 
Pyrene 
Butyl Benzyl Phthalate 
3,3 '-Dichlorobenzidine 

10 U 
10 U 
26 U 

10 
10 
26 

i6-55-3 

^|p-01-9 

Benz(a)anthracene 
Chrysene 

f 'rinted 10/06/2000 15:44:41 
ot Merged 

10 u 
10 u 

10 
10 

Form lA - Organic 
Superset Reference: RR2951 

00040 
Page 2 of 3 



I 
Client: 

igProject: 
Sample Matrix: 

COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Results 

Conestoga Rovers & Assoc. 
GM Truck Group Facility - RCRA Invest./7097 
Water 

I 

Service Request: 
Date Collected: 
Date Received: 

Date Extracted: 
Date Analyzed: 

K2006327 
08/17/2000 
08/18/2000 
09/26/2000 
09/29/2000 

^ample Name: 
Lab Code: 

^ile ID: 
wistrument ID: 

Extraction Method: 
ll^Vnalysis Method: 

Sample Amount: 
fA Solids: 
)ilutiou Factor: 

Semi-Volatile Organic Compounds by GC/MS 

GW-7097-081700-TJ-002RX 
K2006327-002 
J:\MS08\DATA\092800\0928F020.D 
MS08 

EPA 35 IOC 
8270C 

970.00 ml 
NA 
1 

Units: ug/L 
Basis: NA 
Level: Low 

Extraction Lot: KWG2004257 
Calibration ID: CAL425 

Column: 

:AS NO. Analyte Name Result Q MRL Note 

lll7-81-7 Bis(2-ethylhexyl) Phthalate 71 10 * 

117-84-0 Di-n-octyl Phthalate 10 U 10 
t05-99-2 Ben2o(b)fluoranthene 10 U 10 * 
107-08-9 Benzo(k)fluoranthene 10 U 10 * 

50-32-8 Benzo(a)pyrene 10 U 10 * 
l||-39-5 Indeno( 1,2,3-cd)pyrene 10 U 10 * 
•o-3 Diben2(a,h)anthracene 10 U 10 * 

191-24-2 Benzo(g,h,i)perylene 

See Case Narrative 

10 U 10 

I 
I 
I 
I 
i 
I 
I r 

Surrogate Name %Rec 
Control 
Limits Note 

49 19-107 Acceptable 
27 32-115 Outside Control Limits 
96 42-117 Acceptable 
76 33-120 Acceptable 
93 30-121 Acceptable 
104 39-120 Acceptable 

2-Fluorophenol 
Phenol-d6 
Nitrobenzene-d5 
2-FIuorobiphenyl 
2,4,6-Tribromophenol 
Terphenyl-dl4 

Printed 10/06/2000 15:44:41 
^ot Merged 

Form lA - Organic 
Superset Reference: RR2951 

00041 
Page 3 of 



I 
COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Results 

Client: 
•Project: 
Bsample Matrix: 

Conestoga Rovers & Assoc. 
GM Truck Group Facility - RCRA Invest./7097 
Water 

I 

Service Request: K2006327 
Date Collected: 08/17/2000 
Date Received: 08/18/2000 

Date Extracted: 08/24/2000 
Date Analyzed: 09/15/2000 

Ijj^ample Name: 
Lab Code: 

^ile ID: 
•bistrument ED: 

Extraction Method: 
^^Vnalysis Method: 

Sample Amount: 
Solids: 

Wilution Factor: 

Semi-Volatile Organic Compounds by GC/MS 

GW-7097-081700-TJ-003 
K2006327-003 
J:\MS08\DATA\091400\0914F021 .D 
MS08 

EPA 3520C 
8270C 

950.00 ml 
NA 
1 

Units: ug/L 
Basis: NA 
Level: Low 

Extraction Lot: KWG2003485 
Calibration ED: CAL408 

Column: 

i AS No. Analyte Name Result Q MRL Note 

I 
2-75-9 N-Nitrosodimethylamine 

62-53-3 Aniline 
11 -44-4 Bis(2-cliloroethyl) Ether 

26 U 
26 U 
11 U 

26 
26 

08-95-2 Phenol 
95-57-8 2-Chlorophenol 

,-73-1 l,3-Dichloroben2ene 

Wm^-

11 u 
11 u 
11 u 

I 
9 

i 
c 

i 
8 

I 
< 

1-7 

95-50-1 
00-51-6 

1,4-Dichlorobenzene 
1,2-Dichlorobenzene 
Benzyl alcohol 

11 U 
11 U 
11 U 

08-60-1 Bis(2-chloroisopropyl) Ether 
95-48-7 2-Methylphenol 
7-72-1 Hexachloroethane 

11 U 
11 U 
11 U 

21-64-7 N-Nitrosodi-n-propylamine 
CASID30030 3- and 4-Methylphenol Coelution 
8-95-3 Nitrobenzene 

11 U 
11 U 
11 U 

8-59-1 Isophorone 
88-75-5 2-Nitrophenol 

05-67-9 2,4-Dimethylphenol 

11 U 
11 U 
11 U 

11-91-1 bis(2-ChIoroethoxy)methane 
20-83-2 2,4-Dichlorophenol 
5-85-0 Benzoic acid 

11 U 
11 U 
26 U 

20-82-1 1,2,4-Trichlorobenzene 
1-20-3 Naphthalene 
06-47-8 4-Chloroaniline 

11 U 
11 U 
11 U 

7-68-3 Hexachlorobutadiene 
9-50-7 4-Chloro-3-methyIphenol 
1-57-6 2-Methylnaphthalene 91-5' 

•7-47-4 
^06-2 

r 
11 u 
11 u 
11 u 

Hexachlorocyclopentadiene 
2,4,6-TrichIorophenoI 
2,4,5-TrichJorophenol 

i Tinted 10/06/2000 15:44:45 
lot Merged 

11 u 
11 u 
11 u 

Form lA - Organic 
Superset Reference: RR2951 

00042 
Page I of 3 



I 
COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Results 

Client: 
Uproject: 
y ample Matrix: 

Conestoga Rovers & Assoc. 
GM Truck Group Facility - RCRA Invest./7097 
Water 

I 

I 

Service Request: 
Date Collected: 
Date Received: 

Date Extracted: 
Date Analyzed: 

K2006327 
08/17/2000 
08/18/2000 
08/24/2000 
09/15/2000 

Semi-Volatile Organic Compounds by GC/MS 

ample Name: 
,ab Code: 
ile ID: 
istrument ID: 

Extraction Method: 
^^alysis Method: 

Sample Amount: 

1% Solids: 
Dilution Factor: 

GW-7097-081700-TJ-003 
K2006327-003 
J;\MS08\D ATA\091400\0914F021 .D 
MS08 

EPA 3520C 
8270C 

950.00 ml 
NA 
1 

:AS No. 

^-58-7 
88-74-4 
to8-96-8 

Analyte Name Result Q MRL 

Units: ug/L 
Basis: NA 
Level: Low 

Extraction Lot: KWG2003485 
Calibration D): CAL408 

Column: 

Note 

I 
2 -Chloronaphthalene 
2-Nitroaiuline 
Acenaphthylene 

11 U 
26 U 
11 U 

31-11-3 
606-20-2 

2-9 

Dimethyl Phthalate 
2,6-Dinitrotoluene 
Acenaphthene 

11 U 
11 U 
11 U 

39-2 
51-28-5 

132-64-9 
( 

3-Nitroaniline 
2,4-Dinitrophenol 
Dibenzofiiran 

26 U 
26 U 
11 U 

6 
6 

I •/< 00-02-7 4-Nitrophenol 
121-14-2 2,4-DinitrotoIuene 
16-73-7 Fluorene 

26 U 
11 U 
11 U 

6 
1 

005-72-3 4-ChlorophenyI Phenyl Ether 

84-66-2 Diethyl Phthalate 
00-01-6 4-Nitroaiuline 

J34-52-1 
86-30-6 

MO 1-55-3 

»18-74-1 
87-86-5 

f 5-01-8 
20-12-7 

84-74-2 

t06-44-0 
29-00-0 

85-68-7 
11-94-1 

11 U 
11 U 
26 U 

2-Methyl-4,6-dinitrophenol 
N-Nitrosodiphenylamine 
4-Bromophenyl Phenyl Ether 

26 U 
11 U 
11 U 

6 
1 

Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 

11 U 
26 U 
11 U 

Anthracene 
Di-n-butyl Phthalate 
Fluoranthene 

11 U 
11 U 
11 U 

Pyrene 
Butyl Benzyl Phthalate 
3,3 '-Dichlorobenzidine 

11 U 
11 U 
26 U 

_J6-55-3 
^|p-01-9 

Benz(a)anthracene 
Chrysene 

i Tinted 10/06/2000 15:44:45 
bt Merged 

11 u 
11 u 

Form lA - Organic 
Superset Reference: RR2951 

00043. 
Page 2 of 3 



I 
COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Results 

Client: 
jj^roject: 
Bsample Matrix: 

Conestoga Rovers & Assoc. 
GM Truck Group Facility - RCRA Invest./7097 
Water 

I 
I 

Service Request: 
Date Collected: 
Date Received: 

Date Extracted: 
Date Analyzed: 

K2006327 
08/17/2000 
08/18/2000 
08/24/2000 
09/15/2000 

Sample Name: 
"Lab Code: 
Jile ID: 
Hjistrument ID: 

Extraction Method: 
^Vnalysis Method: 

Sample Amount: 
W/o Solids: 
Dilution Factor: 

Semi-Volatile Organic Compounds hy GC/MS 

GW-7097-081700-TJ-003 
K2006327-003 
J:\MS08\DATA\091400\0914F021 .D 
MS08 

EPA 3520C 
8270C 

950.00 ml 
NA 
1 

Units: ug/L 
Basis: NA 
Level: Low 

Extraction Lot: KWG2003485 
Calibration ED: CAL408 

Column: 

:AS NO. Analyte Name Result Q MRL Note 

117-81-7 Bis(2-ethylliexyl) Phthalate 11 U 11 

117-84-0 Di-n-octyl Phthalate 11 U 11 
105-99-2 Benzo(b)fluoranthene 11 U 11 
l07-08-9 Benzo(k)fluoranthene 11 U 11 

50-32-8 Benzo(a)pyrene 11 U 11 
|D39-5 Indeno( 1,2,3-cd)pyrene 11 U 11 
Vo-3 Dibenz(a,h)anthracene 11 U 11 

191-24-2 Benzo(g,h,i)perylene 11 U 11 

I 
I 
I 
I 
I 
I 
I 

See Case Narrative 

Surrogate Name %Rec 
Control 
Limits Note 

28 19-107 Acceptable 
50 32-115 Acceptable 
68 42-117 Acceptable 
75 33-120 Acceptable 
72 30-121 Acceptable 
68 39-120 Acceptable 

2-Fluorophenol 
Phenol-d6 
Nitrobenzene-d5 
2-Fluorobiphenyl 
2,4,6-T ribromophenol 
Terphenyl-dl4 

r 
f rinted 10/06/2000 15:44:45 

01 Merged 
Form lA - Organic 

Superset Reference: RR2951 

00044 

Page 3 of 3 



I 
COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Results 

Client: 
IP reject: 
B^ple Matrix: 

Conestoga Rovers & Assoc. 
GM Truck Group Facility - RCRA Invest./7097 
Water 

I 

Service Request: 
Date Collected: 
Date Received: 

Date Extracted: 
Date Analyzed: 

K2006327 
08/17/2000 
08/18/2000 
09/26/2000 
09/29/2000 

m^ample Name: 
Lab Code: 

f ile ID: 
istniment ID: 

Extraction Method: 
alysis Method: 

Semi-Volatile Organic Compounds hy GC/MS 

r 
Sample Amount: 

f o Solids: 
ilution Factor: 

GW-7097-081700-TJ-003RX 
K2006327-003 
J;\MS08\DATA\092800\0928F02 l.D 
MS08 

EPA 35IOC 
8270C 

970.00 ml 
NA 
1 

Units: ug/L 
Basis: NA 
Level: Low 

Extraction Lot: KWG2004257 
Calibration ID: CAL425 

Column: 

•CAS 

*2-7! 

No. Analyte Name Result Q MRL Note 

I 
2-75-9 N-Nitrosodimethylamine 

62-53-3 Aniline 
11 -44-4 Bis(2 -chloroethyl) Ether 

26 U 
26 U 
10 U 

26 
26 
10 

08-95-2 Phenol 
95-57-8 2-Chlorophenol 

,-73-1 1,3-Dichlorobenzene 

WmTt 

10 u 
10 u 
10 u 

10 
10 
10 

I 
6-7 l,4-Dichloroben2ene 

95-50-1 1,2-Dichlorobenzene 
00-51 -6 Benzyl alcohol 

10 U 
10 U 
10 U 

10 
10 
10 

08-60-1 Bis(2-chloroisopropyl) Ether 
95-48-7 2-Methylphenol 
-7-72-1 Hexachloroethane 

*21-64-7 
CAS1D30030 
8-95-3 

10 U 
10 U 
10 U 

10 
10 
10 

i *8-59-1 
88-75-5 

1^05-67-9 

N-Nitrosodi-n-propylamine 
3- and 4-Methylphenol Coelution 
Nitrobenzene 

10 U 
10 U 
10 U 

10 
10 
10 

Isophorone 
2-Nitrophenol 
2,4-Dimethylphenol 

10 U 
10 U 
10 U 

10 
10 
10 

111-91-1 
120-83-2 

^5-85-0 

*20-82-1 
91-20-3 
06-47-8 

bis(2-Chloroethoxy)methane 
2,4-Dichlorophenol 
Benzoic acid 

10 U 
10 U 
26 U 

10 
10 
26 

fe-68-3 
59-50-7 

^91-57-6 

*77-47-4 
^*06-2 

r 

1,2,4-Trichlorobenzene 
Naphthalene 
4-Chloroaniline 

10 U 
10 U 
10 U 

10 
10 
10 

Hexachlorobutadiene 
4-Chloro-3-methylphenol 
2-Methylnaphthalene 

10 U 
10 U 
10 U 

10 
10 
10 

Hexachlorocyclopentadiene 
2,4,6-Trichlorophenol 
2,4,5-Trichlorophenol 

10 U 
10 U 
10 U 

10 
10 
10 

rinted 10/06/2000 
ot Merged 

15:44:50 Form lA - Organic 
Superset Reference: RR2951 

00045 
Page 1 of 3 



I 
COLUMBLfV ANALYTICAL SERVICES, INC. 

Analytical Results 

Client: 
project: 
y ample Matrix: 

Conestoga Rovers & Assoc. 
GM Truck Group Facility - RCRA Invest./7097 
Water 

I 
I 
c 

Service Request: 
Date Collected: 
Date Received: 

Date Extracted: 
Date Analyzed: 

K:2006327 
08/17/2000 
08/18/2000 
09/26/2000 
09/29/2000 

Semi-Volatile Organic Compounds by GC/MS 

ample Name: 
,ab Code: 
lie ID: 
strument ID: 

Extraction Method: 
|^\nalysis Method: 

Sample Amount: 
^0 Solids: 
Bilution Factor: 

GW-7097-081700-TJ-003RX 
K2006327-003 
J:\MS08\DATA\092800\0928F021.D 
MS08 

EPA 3 5 IOC 
8270C 

970.00 ml 
NA 
1 

;NO. «As: 
r^-7 

88-74-4 
108-96-8 

Analyte Name Result Q MRL 

Units: ug/L 
Basis: NA 
Level: Low 

Extraction Lot: 
Calibration ID: 

Column: 

KWG2004257 
CAL425 

Note 

I 
2-Chloronaphthalene 
2-Nitroaniline 
Acenaphthylene 

10 U 
26 U 
10 U 

10 
26 
10 

31-11-3 
606-20-2 

2-9 

Dimethyl Phthalate 
2,6-Dinitrotoluene 
Acenaphthene 

10 U 
10 U 
10 U 

10 
10 
10 

I 
>9-2 

51-28-5 
32-64-9 

3-Nitroaniline 
2,4-Dinitrophenol 
Dibenzofuran 

26 U 
26 U 
10 U 

26 
26 
10 

i 
00-02-7 4-Nitrophenol 

121-14-2 2,4-Dinitrotoluene 
-73-7 Fluorene 

26 U 
10 U 
10 U 

26 
10 
10 

P005-72-3 
84-66-2 

100-01-6 
34-52-1 

86-30-6 

101-55-3 
18-74-" 

87-86-5 

f 5-01-8 
20-12-7~ 

84-74-2 
06-44-0 

4-Chlorophenyl Phenyl Ether 
Diethyl Phthalate 
4-Nitroaniline 

10 U 
10 U 
26 U 

10 
10 
26 

2-Methyl-4,6-dimtrophenol 
N-Nitrosodiphenylamine 
4-BroinophenyI Phenyl Ether 

26 U 
10 U 
10 U 

26 
10 
10 

Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 

10 U 
26 U 
10 U 

10 
26 
10 

i P29-00-0 
85-68-7 
n-94-1 

Anthracene 
Di-n-butyl Phthalate 
Fluoranthene 

10 U 
10 U 
10 U 

10 
10 
10 

i 
Pyrene 
Butyl Benzyl Phthalate 
3,3 '-Dichlorobenzidine 

10 U 
10 U 
26 U 

10 
10 
26 

_j6-55-3 

f -01-9 

Benz(a)anthracene 
Chrysene 

i rinted 10/06/2000 
ot Merged 

15:44:50 

10 U 
10 U 

10 
10 

Form lA - Organic 
Superset Reference: RR2951 

00046 
Page 2 of 3 



I 
COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Results 

Client: 
a|Project: 
jSample Matrix; 

Conestoga Rovers & Assoc. 
GM Truck Group Facility - RCRA Invest./7097 
Water 

I 
I 

Service Request: 
Date Collected: 
Date Received: 

Date Extracted: 
Date Analyzed: 

K2006327 
08/17/2000 
08/18/2000 
09/26/2000 
09/29/2000 

Semi-Volatile Organic Compounds by GC/MS 

Sample Name: 
'Lab Code: 
File ID; 

•Instrument ID: 

Extraction Method: 
lalysis Method: I^Ana 

F 
Sample Amount: 
i% Solids: 

ilution Factor: 

GW-7097-081700-TJ-003RX 
K2006327-003 
J:\MS08\DATA\092800\0928F021 .D 
MS08 

EPA 35 IOC 
8270C 

970.00 ml 
NA 
1 

Units: ug/L 
Basis: NA 
Level: Low 

Extraction Lot: KWG2004257 
Calibration ID: CAL425 

Column: 

:AS NO. Analyte Name Result Q MRL Note 

ll 17-81-7 Bis(2-ethylhexyl) Phthalate 10 U 10 * 

117-84-0 Di-n-octyl Phthalate 10 U 10 * 
fe05-99-2 Ben2o(b)fluoranthene 10 U 10 * 

1207-08-9 Ben2o(k)fluoranthene 10 U 10 * 

50-32-8 Ben2o(a)pyrene 10 U 10 * 

III-39-5 Indeno( 1,2,3-cd)pyrene 10 U 10 * 

P/0-3 Dibenz(a,h)anthracene 10 U 10 * 

191-24-2 Benzo(g,h,i)perylene 

See Case Narrative 

10 U 10 

I 
I 
I 
I 
I 
I 
I 

Surrogate Name %Rec 
Control 
Limits Note 

51 19-107 Acceptable 
26 32-115 Outside Control Limits 
92 42-117 Acceptable 
78 33-120 Acceptable 
92 30-121 Acceptable 
86 39-120 Acceptable 

2-Fluorophenol 
Phenol-d6 
Nitrobenzene-d5 
2-Fluorobiphenyl 
2,4,6-Tribromophenol 
Terphenyl-dl4 

Printed 10/06/2000 15:44:50 
Merged 

Form lA - Organic 
Superset Reference; RR2951 

00047 
Page 3 of 



I 
Client: 

nProject: 
BSample Matrix: 

I 
I ample Name: 

Lab Code: 
.File ID: 

rument ID: |lnst 

|||AJ1 

Sample Amount: 

1% Solids: 
Dilution Factor: 

COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Results 

Conestoga Rovers & Assoc. 
GM Truck Group Facility - RCRA Invest./7097 
Water 

Semi-Volatile Organic Compounds by GC/MS 

Extraction Method: 
alysis Method: 

Method Blank 
KWG2003485-6 
J;\MS08\DATA\091400\0914F017.D 
MS08 

EPA 3520C 
8270C 

1,000.00 ml 
NA 
1 

Service Request: 
Date Collected: 
Date Received: 

Date Extracted: 
Date Analyzed: 

K2006327 
NA 
NA 
08/24/2000 
09/14/2000 

Units: ug/L 
Basis: NA 
Level: Low 

Extraction Lot: KWG2003485 
Calibration ID: CAL408 

Column: 

i AS No. Analyte Name Result Q MRL Note 

i 
2-75-9 N-Nitrosodimethylamine 

62-53-3 Aniline 
11-44-4 Bis(2-cliloroethyl) Ether 

25 U 
25 U 
10 U 

25 
25 
10 

108-95-2 
95-57-8 

-73-1 

Phenol 
2-Chlorophenol 
1,3-Dichlorobenzene 

10 U 
10 U 
10 U 

10 
10 
10 

f V' 

:-46-7 
95-50-1 
00-51-6 

1,4-Dichloroben2ene 
1,2-Dichlorobenzene 
Benzyl alcohol 

10 U 
10 U 
10 U 

10 
10 
10 

i 
c 

i 
8 

I 
1 

i 

08-60-1 Bis(2-chloroisopropyl) Ether 
95-48-7 2-Methylphenol 
7-72-1 Hexachloroethane 

10 U 
10 U 
10 U 

10 
10 
10 

21-64-7 N-Nitrosodi-n-propylamine 
CASID30030 3- and 4-Methylphenol Coelution 
18-95-3 Nitrobenzene 

10 U 
10 U 
10 U 

10 
10 
10 

8-59-1 Isophorone 
88-75-5 2-Nitrophenol 
05-67-9 2,4-DimethylphenoI 

10 U 
10 U 
10 U 

10 
10 
10 

11-91-1 bis(2-Chloroethoxy)methane 

120-83-2 2,4-Dichlorophenol 
i5-85-0 Benzoic acid 

10 U 
10 U 
25 U 

10 
10 
25 

1 
[120-82-1 1,2,4-Trichlorobenzene 
'91-20-3 Naphthalene 
106-47-8 4-Chloroaniliae 

10 U 
10 U 
10 U 

10 
10 
10 

7-68-3 
'59-50-7 
91-57-6 

•77-47-4 

^1^6-2 

r 

Hexachlorobutadiene 
4-Chloro-3 -methylphenol 
2 -Methy Inaphthalene 

10 U 
10 U 
10 U 

10 
10 
10 

Hexachlorocyclopentadiene 
2,4,6-Trichlorophenol 
2,4,5-Trichlorophenol 

§ 
•rinted 10/06/2000 15:44:54 
bt Merged 

10 U 
10 u 
10 u 

10 
10 
10 

Form lA - Organic 
Superset Reference: RR2951 

00C48 
Page 1 of 3 



I 
COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Results 

Client: 
Project: 
Kample Matrix: 

% 

Conestoga Rovers & Assoc. 
GM Truck Group Facility - RCRA lnvest./7097 
Water 

Service Request: 
Date Collected: 
Date Received: 

Date Extracted: 
Date Analyzed: 

K2006327 
NA 
NA 
08/24/2000 
09/14/2000 

I 
tample Name: 

ab Code: 
File ID: 

tistrument ID: 

J 

Semi-Volatile Organic Compounds by GC/MS 

f sai 

xtraction Method: 
alysis Method: 

)ample Amount: 
^0 Solids: 
ftilution Factor: 

Method Blank 
KWG2003485-6 
J:\MS08\DATA\091400\0914F017.D 
MS08 

EPA 3520C 
8270C 

1,000.00 ml 
NA 
1 

:AS NO. Analyte Name 

I 

Result Q MRL 

Units: ug/L 
Basis: NA 
Level: Low 

Extraction Lot: KWG2003485 
Calibration ID: CAL408 

Column: 

Note • 
11-58-7 2-Chloronaphthalene 10 U 10 
88-74-4 2-Nitroaniline 25 U 25 
|08-96-8 Acenaphthylene 10 u 10 

31-11-3 Dimethyl Phthalate 
606-20-2 2,6-Dinitrotoluene 

2-9 Acenaphthene 

10 U 
10 U 
10 U 

10 
10 
10 

I 
9-2 3-Nitroaniline 

51-28-5 2,4-Dinitrophenol 
32-64-9 Dibenzofuran 

25 U 
25 U 
10 U 

25 
25 
10 

1 
84 

i 
86 

i 

00-02-7 4-Nitrophenol 
121-14-2 2,4-Dinitrotoluene 
6-73-7 Fluorene 

25 U 
10 U 
10 U 

10 U 
10 U 
25 U 

25 
10 
10 

|005-72-3 4-ChlorophenyI Phenyl Ether 
84-66-2 Diethyl Phthalate 
iOO-01-6 4-Nitroaniline 

10 
10 
25 

|34-52-l 2-MethyI-4,6-diiutrophenol 

86-30-6 N-Nitrosodiphenylamine 
401-55-3 4-Bromophenyl Phenyl Ether 

25 U 
10 U 
10 U 

10 U 
25 U 
10 U 

25 
10 
10 

118-74-1 
87-86-5 
85-01-8 

Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 

10 
25 
10 

Anthracene 
Di-n-butyl Phthalate 
Fluoranthene 

10 U 
10 U 
10 U 

10 
10 
10 

Pyrene 
Butyl Benzyl Phthalate 
3,3 '-Dichlorobenzidine 

10 U 
10 U 
25 U 

10 
10 
25 

Benz(a)anthracene 
Chrysene 

Printed 10/06/2000 
|ot Merged 

15:44:54 

10 U 
10 U 

10 
10 

Form lA - Organic 
Superset Reference: RR295I 

00049 
Page 2 of 3 



I 
Client: 

JProject: 
Kample Matrix: 

COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Results 

Conestoga Rovers & Assoc. 
GM Truck Group Facility - RCRA Invest./7097 
Water 

Service Request: 
Date Collected: 
Date Received: 

Date Extracted: 
Date Analyzed: 

K2006327 
NA 
NA 
08/24/2000 
09/14/2000 

I 
Kample Name: 
^Lab Code: 

File ID: 
llnstrument ED: 

^3 

I 

Ixtraction Method: 
alysis Method: 

Sample Amount: 
JVo Solids: 

>ilution Factor: 

Semi-Volatile Organic Compounds by GC/MS 

Method Blank 
KWG2003485-6 
J:\MS08\D ATA\091400\09 UFO 17.D 
MS08 

EPA 3520C 
8270C 

1,000.00 ml 
NA 
1 

Units: ug/L 
Basis: NA 
Level: Low 

Extraction Lot: KWG2003485 
Calibration ID: CAL408 

Column: 

:AS NO. Analyte Name Result Q MRL Note 

|l 17-81-7 Bis(2-ethylhexyl) Phthalate 10 U 10 

117-84-0 Di-n-octyl Phthalate 10 U 10 
E05-99-2 Benzo(b)fluoranthene 10 U 10 
p07-08-9 Ben2o(k)fluoranthene 10 U 10 

50-32-8 Benzo(a)pyrene 10 U 10 
1^-39-5 Indeno(l,2,3-cd)pyrene 10 U 10 
1^0-3 Dibenz(a,h)anthracene 10 U 10 

191-24-2 Benzo(g,h,i)perylene 

See Case Narrative 

10 U 10 

I 
I Surrogate Name 

I 
I 
I 
I 
I 

%Rec 
Control 
Limits Note 

30 19-107 Acceptable 
65 32-115 Acceptable 
88 42-117 Acceptable 
78 33-120 Acceptable 
82 30-121 Acceptable 
97 39-120 Acceptable 

2-Fluorophenol 
Phenol-d6 
Nitrobenzene-dS 
2-Fluorobiphenyl 
2,4,6-Tribromophenol 
Terphenyl-dl4 

f 
Printed 10/06/2000 15:44:54 

l^ot Merged 
Form lA - Organic 

Superset Reference: RR2951 

00050 
Page 3 of 3 



I 
Client: 

project: 
Kample Matrix: 

I 
Kample Name: 
^ab Code: 

File D): 
Hbastniment ID: 

I" 
Sample Amount: 

J/o Solids: 
fcilution Factor: 

COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Results 

Conestoga Rovers & Assoc. 
GM Truck Group Facility - RCRA Invest./7097 
Water 

Semi-Volatile Organic Compounds by GC/MS 

xtraction Method: 
alysis Method: 

Method Blank 
KWG2004257-3 
J:\MS08\DATA\092700\0927F013 .D 
MS08 

EPA 3520C 
8270C 

1,000.00 ml 
NA 
1 

Service Request: K2006327 
Date Collected: NA 
Date Received: NA 

Date Extracted: 09/26/2000 
Date Analyzed: 09/27/2000 

Units: ug/L 
Basis: NA 
Level: Low 

Extraction Lot: KWG2004257 
Calibration ID: CAL425 

Column: 

:AS NO. 

1^2-75-9 
62-53-3 
111-44-4 

Analyte Name Result Q MRL Note 

f 
N-Nitrosodimethylamine 
Aniline 
Bis(2-chloroethyl) Ether 

25 U 
25 U 
10 U 

25 
25 
10 

08-95-2 
95-57-8 

^1-73-1 

95-50-1 
100-51-6 

Phenol 
2-Chlorophenol 
1,3-Dichlorobenzene 

10 U 
10 U 
10 U 

10 
10 
10 

i 

i 

1,4-Dichlorobenzene 
1,2-Dichlorobenzene 
Benzyl alcohol 

10 U 
10 U 
10 U 

10 
10 
10 

08-60-1 Bis(2-chloroisopropyl) Ether 
95-48-7 2-Methylphenol 
7-72-1 Hexachloroethane 

10 U 
10 U 
10 U 

10 
10 
10 

21-64-7 N-Nitrosodi-n-propylamine 
'CASID30030 3- and 4-Methylphenol Coelution 

8-95-3 Nitrobenzene 

10 U 
10 U 
10 U 

10 
10 
10 

8-59-1 
;8-75-5 

105-67-9 

•111-91-1 
"120-83-2 

65-85-0 

Isophorone 
2-Nitrophenol 
2,4-Dimethylphenol 

10 U 
10 U 
10 U 

10 
10 
10 

t 
bis(2-Chloroethoxy)methane 
2,4-Dichlorophenol 
Benzoic acid 

10 U 
10 U 
25 U 

10 
10 
25 

f 

1120-82-1 1,2,4-Trichlorobenzene 
1-20-3 Naphthalene 

106-47-8 4-Chloroaniline 

10 U 
10 U 
10 U 

10 
10 
10 

I
;7-68-3 Hexachlorobutadiene 

159-50-7 4-Chloro-3-methylphenol 
91-57-6 2-Methylnaphthalene 

#77-47-4 
%SrQ6-2 
Jw5-4 

10 U 
10 U 
10 U 

10 
10 
10 

Hexachlorocyclopentadiene 
2,4,6-TrichlorophenoI 
2,4,5-Trichlorophenol 

Printed 10/06/2000 
Wot Merged 

15:44:59 

10 U 
10 U 
10 U 

10 
10 
10 

Form lA - Organic 
Superset Reference: RR2951 

00051 
Page 1 of 3 



I 
COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Results 

Client: 
project: 
Jample Matrix: 

Conestoga Rovers & Assoc. 
GM Truck Group Facility - RCRA lnvest./7097 
Water 

I 
I, 
Jil. 

r 

Service Request: 
Date Collected: 
Date Received: 

Date Extracted: 
Date Analyzed: 

K2006327 
NA 
NA 
09/26/2000 
09/27/2000 

Semi-Volatile Organic Compounds by GC/MS 

^ample Name: 
^ab Code: 
File ID: 
istrument ID: 

Extraction Method: 
l^alysis Method: 

Method Blank 
KWG2004257-3 
J:\MS08\DATA\092700\0927F013 .D 
MS08 

EPA 3520C 
8270C 

I 

Units: ug/L 
Basis: NA 
Level: Low 

Extraction Lot: KWG2004257 
Calibration ID: CAL425 

Column: 
Sample Amount: 1,000.00 ml 
1^0 Solids: NA 
|)ilution Factor: 1 

gTAS No. Analyte Name Result Q MRL Note •' •• 
11-58-7 2 -Chloronaphthalene 10 U 10 
88-74-4 2-Nitroaniline 25 U 25 
|08-96-8 Acenaphthylene 10 U 10 

31-11-3 
606-20-2 

2-9 

Dimethyl Phthalate 
2,6-Dinitrotoluene 
Acenaphthene 

10 U 
10 U 
10 U 

10 
10 
10 

I 
9-2 

51-28-5 
32-64-9 

3-Nitroaniline 
2,4-Dinitrophenol 
Dibenzofiiran 

25 U 
25 U 
10 U 

25 
25 
10 

I 
00-02-7 4-Nitrophenol 

121-14-2 2,4-Diiiitrotoluene 
6-73-7 Fluorene 

25 U 
10 U 
10 U 

25 
10 
10 

I 
005-72-3 4-Chlorophenyl Phenyl Ether 

84-66-2 Diethyl Phthalate 
00-01-6 4-Nitroaniline 

10 U 
10 U 
25 U 

10 
10 
25 

I 
'34-52-1 2-Methyl-4,6-dinitrophenol 

86-30-6 N-Nitrosodiphenylamine 
01-55-3 4-Bromophenyl Phenyl Ether 

25 U 
10 U 
10 U 

25 
10 
10 

I 
8 

i 
8 

i 

18-74-1 Hexachlorobenzene 
87-86-5 Pentachlorophenol 
5-01-8 Phenanthrene 

10 U 
25 U 
10 U 

10 
25 
10 

20-12-7 Anthracene 
84-74-2 Di-n-butyl Phthalate 
,06-44-0 Fluoranthene 

10 U 
10 U 
10 U 

10 
10 
10 

29-00-0 Pyrene 
85-68-7 Butyl Benzyl Phthalate 

1-94-1 3,3'-Dichlorobenzidine 

10 U 
10 U 
25 U 

10 
10 
25 

_|6-55-3 

|p|-01-9 

Benz(a)anthracene 
Chrysene 

i rinted 10/06/2000 
ot Merged 

15:44:59 

10 U 
10 U 

10 
10 

Form lA - Organic 
Superset Reference: RR2931 

00052 
Page 2 of 3 



I COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Results 

— Client: 
•Project: 
•l^ple Matrix: 

Conestoga Rovers & Assoc. 
GM Truck Group Facility - RCRA Invest./7097 
Water 

I 
I 
I 
I 
I 
I 

Service Request: 
Date Collected: 
Date Received: 

Date Extracted: 
Date Analyzed: 

K2006327 
NA 
NA 
09/26/2000 
09/27/2000 

Semi-Volatile Organic Compounds by GC/MS 

Sample Name: 
Lab Code: 

IFile ID: 
Instrument ID: 

Extraction Method: 
jAnalysis Method: 

I
Sample Amount: 
% Solids: 
Dilution Factor: 

Method Blank 
KWG2004257-3 
J:\MS08\DATA\092700\0927F013.D 
MS08 

EPA 3520C 
8270C 

1,000.00 ml 
NA 
1 

Units: ug/L 
Basis: NA 
Level: Low 

Extraction Lot: KWG2004257 
Calibration ID: CAL425 

Column: 

CAS No. Analyte Name Result Q MRL Note 

117-81-7 Bis(2-ethylliexyl) Phthalate 10 U 10 

1117-84-0 Di-n-octyl Phthalate 10 U 10 
|205-99-2 Benzo(b)fluoranthene 10 U 10 
207-08-9 Ben2o(k)fluoranthene 10 U 10 

^32-8 Benzo(a)pyrene 10 U 10 
B-39-5 lndeno( 1,2,3-cd)pyrene 10 U 10 
53-70-3 Dibenz(a,h)anthracene 10 U 10 

I 
I 
I 
I 
I 
I 
I 

1191-24-2 Benzo(g,h,i)perylene 

•* See Case Narrative 

10 U 10 

Surrogate Name %Rec 
Control 
Limits Note 

2-Fluorophenol 44 19-107 Acceptable 
Phenol-d6 37 32-115 Acceptable 
Nitrobenzene-d5 86 42-117 Acceptable 
2-Fluorobiphenyl 83 33-120 Acceptable 
2,4,6-Tribromophenol 88 30-121 Acceptable 
Terphenyl-dl4 111 39-120 Acceptable 

r 
Printed 10/06/2000 15:44:59 

Merged 
Form lA - Organic 

Superset Reference: RR29J1 

00053 
Page 3 of 




